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PREFACE. 

DIfeafes  being  purely  Difor - 
clersof  the  Animal  Oecono- 
my ,  whatjoever  can  add 
any  new  Light  to  our  Knowledge  of 
thisy  mull  necejfarily  clear  the  Nature 
of  thofe ,  ejlablifb  the  Fra&ice  of  Fhy- 
fic\  upon  a  jurer  Foundation ,  and  en¬ 
able  F hyficians  to  make  truer  and  more 
certain  Judgments  in  mojl  Cajes- 
The  Animal  Body  is  now  known 
to  be  a  pure  Machine 3  and  many  of 
its  ASlions  and  Motions  are  demon- 
flrated  to  be  the  neceffary  Confequcnces] 
of  its  Structure.  The  Manner  of  Vi- 
fion  is  fbown  in  Optichy .  Borelli 
has  given  us  the  Mechaniftn  of  the 
Bones  and  Mujcles  for  the  moving  of 
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the  Joints .  And  ftnce  the  Difcove- 
ry  of  the  Circulation  of  the  Blood  by 
the  famous  Dr,  Harvey ,  many  use¬ 
ful  Fropo fit  ions  concerning  its  Motion 
and  Velocity  have  been  determined 
by  Bellini.  Dr.  Pitcairne  has  ex¬ 
plained  the  mechanical  StruBure  of 
the  Lungs ,  fbewn  us  the  reafon  of 
ike  different  Pajfages  of  the  Blood ; 
thro  the  Heart  of  the  Foetus 3  the  ne- 
cefflty  of  breathing  after  Birth 5  and 
how  the  ante-natalitial  DuBs  are 
flopp’d  by  breathing  :  He  has  likgwift ? 
demonflratively  explain’d  the  Sym - 
ptomes  of  the  Difeafes  of  the  Eyes , 
and  demonflrated  the  circular  Figure 
of  the  Orifices  of  the  Glands.  Dr. 
Freind  has  wrote  in  a  mechanical 
way  upon  the  Menfes }  jDr.  Cheyne 
upon  Fevers  •  and  Dr.  Mead  of  Poi- 
\onsy  and  all  of  them  have  handled 
»  thefe  Subjects  more  rationally  than  e * 
ver  any  did  before  them *  In  the 
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'following  Sheets  is  contained  a  Calcu¬ 
lation  of  the  Force  of  the  Air  upon  the 
Blood  in  Breathing y  of  the  Quantity 
of  Blood  in  the  Human  Bodyy  of  its 
abfolute  Velocity  in  the  Aorta.  The 
ufe  of  the  Spleen  and  Vena  Porta  is 
now  no  longer  a  Myjlery and  many 
Phcenomena  of  the  Animal  Body 
which  the  Ages  pall  thought  inexpli¬ 
cable  }  have  now  by  fever al  been  made 
the  SubjeSls  of  Geometrical  Demon¬ 
fir  at  ion.  That  many  Things  (till  re¬ 
main  undifcovered ,  is  not ,  that  of 
their  own  Nature  they  are  lefs  capable 
of  Demonfiration j  but  that  the  Data 
are  not  fufficient 3  we  are  not  yet  fully 
apprifed  of  all  the  Circumfiances  y 
which  conduce  to  produce  Juch  Phoe- 
nomena.  If  fome  things  which  to 
former  Ages  have  appeared  unaccount¬ 
able 3  are  now  as  clear  and  demonfir  a- 
ble  as  the  Prejfure  of  the  Air  ?  why 
fhonld  we  not  hope  for  a  Difcovery 
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of  the  1  bings  that  are  fill  hid  from 
m  ?  If  we  endeavour  after  them  3 
there  is  all  the  reafon  in  the  World  to 
believe  we  J hall  have  Succefs D  if  we 
confider  the  Progrejs  that  has  already 
been  made ,  notwithstanding  the  me¬ 
chanical  Philofophy  as  applied  to  Phy- 
M-  is  ftill  in  its  Infancy. 

Now  fince  the  Animal  Body  is  a 
pure  Machine ,  and  all  its  ASlions 
from  which  Life  and  Health  do  flow 
are  the  neceffary  Conjequences  of  its 
Oeconomy  mu  ft  not  all  the  Symptomes 
of  Difeajes  be  lihgwife  the  neceffary 
Conjequences  of  the  Alteration  of  this 
Oeconomy  ?  And  doe  they  not  as  ne- 
ceffarily  flow  from  this  Change ,  as  the 
ASlions  by  which  Life  and  Health 
are  continued  did  flow  from  the  Oe¬ 
conomy  before  the  Change.  If  a  Pen¬ 
dulum  offuch  a  length  makes  a  Clocf 
to  goe  exaCtly  true  •  does  not  the  Al¬ 
teration  of  the  Pendulum  as  neceffarily 
.  ,  .  .»  caufe 
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caufeit  to  go  too  fall  or  too  flow ;  and 
when  all  the  rejl  of  the  Movement  is 
known  to  be  in  good  order }  does  not 
the  quick  or  flow  Motion  of  the  Clocks 
as  neceffarily  fbow  the  Fault  of  the 
Pendulum  ?  It  is  the  fame  thing  in 
the  Animal  Body ,  for  the  fame  rea- 
floning  holds  good  in  all  fort  of  Ma¬ 
chines  }  whofe  Motions  are  the  necef- 
fary  Confequences  of  their  Stru&ures : 
nor  is  the  Cafe  in  the  leaf  altered } 
that  we  have  a  Principle  within  us} 
not  fubjeB  to  the  Laws  of  Motion  • 
for  our  Souls  are  not  at  all  conf cions 
of  the  inward  Motions  of  the  Body 
upon  which  Life  and  Health  depend 
and  tho  it  do's  jometimes  influence 
our  Health,  yet  the  Irregularities  it  pro¬ 
duces  in  the  Oeconomy  are  to  be  re&i 
fed  the  fame  way  as  if  they  had  pro¬ 
ceeded  from  other  Caufes.  Therefore 
it  demon flr at ively  follows  that  the 
greater  our  Knowledge  of  the  Animal 
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Oeconomy  is y  the  better  the  Nature  of 
Difeafes  muff  be  known. 

It  muff  indeed  be  confeffed  that 
this  Method  of  improving  the  Art  of 
Phyfick  is  full  of  Difficulty,  but  the 
Nature  of  things  cannot  be  altered ■, 
if  it  is  to  be  improved ,  it  muff:  be 
by  a  Knowledge  in  the  Animal  Oeco¬ 
nomy  y  there  being  no  other  Method 
but  what  does  really  and  in  effect 
depend  upon  that. 

Some  do  pretend  that  the  Art  of 
curing  Difeafes,  is  only  to  be  promo¬ 
ted  by  Experiments  y  by  obferving  what 
Things  are  hurtful ,  what  beneficial 
in  Difeafes ,  that  the  Study  of  Na¬ 
ture  and  the  Knowledge  of  the  Body 
is  altogether  fuperffuous ,  and  of  as 
little  ufe,  as  it  would  be  to  a  Sailor 
tp  know  the  Reajon  of  the  Tides ,  or 
how  to  explain  the  Phoenomena  of 
the  Loadffone.  But  if  we  confides 
the  Number  of  Dijeajes,  their  diffe¬ 
rent 
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rent  Species ,  different  Appearances 
according  to  the  almofl  infinite  Vari¬ 
ety  of  Confutations  of  our  Bodies ,  and 
the  Air  in  which  we  live .  If  we 
reflefl  lifewife  on  their  various  Com¬ 
plications  ,  on  the  infnite  Variety  of 
Medicines,  and  the  critical  Times  of 
ufing  jometimes  one  and  fometimes 
another ,  we  may  as  well  expeel  that  a 
blind  Man  fbould  Jhoot  flying,  or  one 
that  is  deaf  tune  an  Organ,  as  that  any 
one  without  the  Knowledge  of  the  Ani¬ 
mal  Oeconomy  fhould  ever  find  out 
a  Remedy  for  any  one  Diflemper, 
The  Art  of  curing  did  indeed  at  jirfi 
rife  from  Experiments ,  and  it  can¬ 
not  be  denyed  that  fever al  good  Re¬ 
medies  have  been  found  out  by  chance 
or  rather  by  Divine  appointment ,  as 
without  doubt  the  ‘ZJje  of  the  Barf 
was  by  the  Indians  -,  whom  we  may 
reafonably  fuppofe  to  have  been  igno¬ 
rant  of  the  Animal  Oeconomy ,  but 
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no  Man  can  thinly  this  a  good  Me¬ 
thod  for  improving  of  any  Science  : 
If  indeed  Experiments  are  directed, 
by  a  Knowledge  in  the  Animal  0 eco¬ 
nomy  ,  fomething  may  be  hoped  for 
from  fuch  a  Method ,  and  the  great¬ 
er  the  S\ill  is  by  which  the  Ex¬ 
periments  are  direBed ,  the  great¬ 
er  will  be  the  Probability  of  Succefs  • 
becauje  by  that  we  can  aim  more  di- 
reBly  and  certainly  at  the  Irregulari¬ 
ties  of  the  Oeconomy  ,  and  he  that 
knows  the  Difeaje  is  more  likely  to 
cure  than  he  that  is  wandring  and 
dubious  in  his  Mindy  and  uncertain 
what  it  is  he  ought  to  aim  at.  If 
he  hits  the  Mark  it  is  owing  more  to 
mere  chance ,  than  any  good  Skill . 
Experiments  are  the  only  Foundation 
upon  which  by  a  jufl  reafoning  we 
come  at  the  Knowledge  of  any  Phce- 
nomenon  of  Nature.  T hus  only  Ana¬ 
tomical  Experiments ,  and  Observati¬ 
ons 
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ons  upon  the  StruBure  of  the  Parts^ 
Nature  of  the  Blood ,  and  Secretions 5 
can  enable  us  to  underfiand  the  Phe¬ 
nomena  of  the  Animal  Body-y  with¬ 
out  them  the  raiftng  of  Theories  and 
Hypothefes  is  but  building  of  Ca¬ 
ttles  in  the  Air.  The  Theory  in¬ 
deed  of  any  Art ,  which  has  already 
arrived  at  its  highefl  PerfeBion ?  and 
which  has  all  its  Circumjlances  kriown 7 
may  perhaps  be  of  as  little  ufe^  as  that 
of  the  Tides  and  Loadjlone  would  be 
for  fajling  in  the  Channel :  But  ei¬ 
ther  of  theft ?  might  be  of  great  uft ?  to 
a  Sailor  taken  out  of  his  Knowledge 
to  an  unknown  Part  of  the  World. 
Phyfick  has  not  as  yet  arrived  at  its 
greatejl  PerfeBion  in  the  curing  of 
any  one  Difeafe  ,  we  are  fill  igno¬ 
rant  of  more  than  we  know ,  and 
the  Circnmfiances  of  Difeafes  are 
infinitely  various  ,  and  no  general 
Rules  whatsoever  can  be  applied  to 
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particular  Cafes ,  without  the  Know¬ 
ledge  of  the  re'aj on  of  the  Rule,  that 
is ,  without  underloading  the  Ani¬ 
mal  Oecononty ,  upon  which  all  Rules 
of  Phyfick^  are  built. 

But  the  Method  of  curing  Difeafes , 
by  drawing  Indications  from  the  evi¬ 
dent  and  conjunct  Cauft es,  has  been  al¬ 
ways  moji  approved  by  the  belt  and 
Generality  of  Fhyfcians.  The  Know¬ 
ledge  of  theje  Cattles  is  not  to  be  at¬ 
tained  by  reafon  ,  but  by  a  clofe  and 
affiduom  Obfervation  of  all  the  Ap¬ 
pearances  in  the  fever al  Stages  of  a 
Diflemper.  The  frjl  that  excelled  in 
this  Knowledge  was  the  Divine  Hip¬ 
pocrates  ,  whofe  Delineations  of 
Difeafes  are  truly  charming.  In 
them  one  may  difcern  a  wonderful  At¬ 
tention  to  all  even  the  minute  ft  Opera¬ 
tions  of  Nature,  which  produced  a  fur - 
pricing  Sagacity  in  judging  of  fu¬ 
ture  Events.  In  this  Method  feve- 
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ralof  the  Ancients  have  followed  him , 
hut  none  ever  came  fo  near  to  him y  as 
the  deservedly  renowned  Dr.  Syden¬ 
ham.,  and  Dr.  Morton y  whofe  Hi- 
jlories  of  Difeafes y  for  a  full y  exact 
and  nice  Enumeration y  and  Defer i - 
ft  ion  of  evident  Caufes y  Signs  and 
Symptomes ,  for  a  judicious  difiin - 
gui  thing  of  the  fever al  Species  of  the 
fame  Difeafes  y  and  for  jufi  Progno- 
jiickp  founded  upon  a  careful  Obfer - 
vat  ion  of  the  common  Effects  of f uch 
and  fnch  Apearancesy  have  fur, 
pajfed  all  Hiftories  of  the  Modern 
Pbyffcians. 

This  is  the  Knowledge  which  added 
to  that  of  the  Animal  Oeconomy  can 
only  mafe  a  Phyfcian y  one  skilled  in 
Geometry  may  as  well  pretend  to  he 
a  good  Aflronomery  without  hpowing 
the  Motions  and  Revolutions  of  the 
Heavenly  Bodies  y  as  a  Philojophery 
or  one  skilled  in  the  Animal  Oeconomy  y 
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to  be  a  Thyftcian  without  the  exaB 
Knowledge  of  the  Hiflories  of  Di- 
feafes.  And  as  one  ignorant  of  Geo¬ 
metry  can  make  but  a  wretched  AJirono- 
mery  fo  he  can  make  no  better  a  Phy- 
fician  that  has  not  laid  a  good  Foun¬ 
dation  of  the  Animal  Occonomy.  If 
we  confider  the  Animal  Body  as  a 
Machine  ,  its  Dift eafe is ,  and  all 
their  Symptomes  are  only  the  irregular 
Motions  of  the  Machine.  Now  fup- 
poje  a  Man  ignorant  of  the  StruBure 
of  a  Clock  or  Watch ,  it  is  impofpble 
he  floould  ever  be  able  to  put  it  in 
right  Order ,  tho 5  he  had  never  jo 
exaB  an  Hijlory  of  its  irregular  Mo¬ 
tions.  So  a  fhyfician  ignoront  of 
the  Animal  0 economy ,  is  ignorant  of 
the  StruBure  of  the  Machine  he  un¬ 
dertakes  to  regulate  D  and  the  beft 
and  exaBejl  Hiflories  of  Difeajes  can 
never  juggejl  to  him  any  Indication 
of  Cure.  It  is  therefore  the  Ani- 
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mol  Oeconomy  which  alone  can  enable 
us  by  reasoning  upon  the  Caujes,  Signs 
and  Symptontes  of  Difeafes  ,  to  find 
out  their  Natures,  and  to  deduce  true 
and  jufi  Indications  of  Cure. 

If  we  examine  the  Method  of  curing 
any  Difiemper  we  jball  find  what  I 
have  ! aid  to  be  true.  For  Infiance , 
do  not  all  the  Symptomes  of  the  Jaun¬ 
dice  jhow.us  that  the  Liver  is  ob- 
firuSied  ?  And  do  we  not  deduce  this 
ObfiruBion  by  our  Knowledge  of  the 
Animal  Oeconomy  ?  And  does  not 
this  Ob  fir  fiction  indicate Bleeding , 
Vomiting ,  ,  Purging  and  Deobfiruent 
Medicines ,  which  are  ufed  in  curing 
of  this  Difcafe  ?  If  we  know  the 
Nature  of  the  Humour  which  cafes 
the  ObfiruBion ,  perhaps  Remedies 
might  be  found  to  cure  fuch  Jaun¬ 
dice  as  are  now  found  to  be  incura¬ 
ble  :  For  different  Subfiances  require 
different  Refolvents ,  as  every  one 

that 
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that  is  acquainted  in  Pharmacy  and 
Chymifry  knows.  From  the  Symptomes 
of  the  Jaundice  we  jujlly  draw  the 
Indication  for  giving  deob firnent  Me¬ 
dicines  ,  but  what  are  the. mod  pro¬ 
per  Medicines  of  this  kind,  we  know 
not  •  bee auje  we  are  ignorant  of  the 
Nature  of  the  ObjiruSiion.  Our  In¬ 
dications  therefore  are  true  and  juft, 
fo  far  as  our  Knowledge  of  the  Ani¬ 
mal  0 economy  reaches  ;  but  where 
that  leaves  us  we  only  grope  in  the 
darf  >  and  find  out  Remedies  by 
Chance. 

But  this  will  be  fill  more  evident 
if  we  confder ,  there  is  no  fDifeajey 
belter  known,  or  which  has  its  mof 
minute  Circmnfances  better  deferibed 
than  a  lertian  Fever  y  yet  becauje 
we  are  ignorant  of  the  Nature  of  the 
Bloody  which  is  this  Seat  of  the  Di- 
jeafe ,  its  Hifory  does  not  help  us  to  I 
any  indication ...  which  if  anfwered 

mil 


The  Preface. 

will  work  a  Cure ,  but  we  are  obliged 
to  the  ignorant  Indians  for  our  know¬ 
ledge  in  curing  this  Dtfeaje.  And 
here  again  to  [hew  the  Necefpty  of  the 
Knowledge  of  the  Animat  Oeconomy  y 
and  how  vain  a  thing  Empiricism  is y 
tho  a  more  noble  Specifck  than  the 
Barl^  tras  never  known  D  yet  we  are 
frequently  forc'd ,  when  Intermitting 
Fevers  are  complicated  to  call  in  to 
our  Ajjiftance  the  Knowledge  of  the 
Animal  Oeconomy ,  and  by  Vomitings 
F urging  and  other  proper  means y  to 
render  that  Specifck  ufeful  which  be¬ 
fore  was  o  f  no  effeSi . 

If  the  ini  mat  Oeconomy  were  per¬ 
fectly  under  food  v  and  the  Hifories 
of  Dijeajes  exactly  kg  own,  the  right 
Method  of  curing  each  D if eafe  might 
be  evidently  and  certainly  deduced  j 
and  therefore  when  the  Hifory  of  a 
Difeaje  is  exaCtly  known,  if  the  right 
Method  of  curing  it  cannot  be  dedu¬ 
ced  ^  it  muf  be  becaufe  the  Animal 

a  Oeconomy 
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Oeconomy  is  not  under  flood  •  and  from 
hence  it  follows  that  our  SkjU  in  cu¬ 
ring  of  Dijeafes  whofe  Hiji cries  are 
exaSlly  known.,  (abjlraSling  what  we 
are  obliged  to  Empiricky  for  )  is  al¬ 
ways  proportional  to  our  Knowledge 
of  the  Animal  Oeconomy. 

T he  Animal  Oeconomy  is  its  ( elf  a 
confiderable  P art  of  natural  Philcfophy , 
and  our  Bodies  are  flrongly  influenced 
by  Variety  of  Diets  ?  and  jo  many 
things  from  without ,  that  indeed  the 
whole  Jludy  of  Nature  feems  to  be 
ufeful  to  him  that  would  under (land 
it.  And  every  dij cover y  in  things 
that  affeSt  us ,  feems  to  be  an  Im¬ 
provement  of  Phyficb-  Some  of  the 
Ancients  have  indeed  left  us  ver\  ju¬ 
dicious  and  accurate  Wft  ories  of  Du « 
feafes,  but  fence  the  difcovery  of  the 
Circulation  of  the  Bloody  and  the  late 
Improvement  of  natural  Philafophy  y 
mp  Keafonings  upon  thefe  Htfeories ,  in 
whr  fo  find  our  the  Seat  and  Nature 
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of  the  Difemper  and  from  them  to 
deduce  a  right  Method  of  curing ,  and 
the  whole  Practice  of  Phyficf  by  the 
Invention  of  many  ufefnl  Remedies , 
is  fo  much  refired ,  that  who  ever 
jbould affirm  the  contrary ,  would  fe  em 
to  me  neither  to  have  read  the  Anci¬ 
ents  nor  to  be  acquainted  with  the 
Practice  of  the  Moderns. 

But  notwithflanding  the  great  Ad¬ 
vantages  Phyfrck^  has  received  from 
natural  Philofophy ,  it  mufl  be  owned ^ 
that  it  has  lih^ewife  received  a  very 
great  detriment  from  the  too  common 
Method  of  pbilojophi'z.ing  ■,  that  is  by 
laying  down  of  Principles  not  drawn 
from  the  Phoenomena  of  Nature ,  but 
uncertain  FrSlions  of  the  Brain  \  fuch 
as  are  the  frfi  and  fecond  Elements 
of  the  Cartefians,  which  are  purely 
Chymericaf  and  have  no  Foun  datioie 
in  Nature  ;  and  yet  their  whole  natu¬ 
ral  Philojophy  depends  upon  them  ; 
l  ho’  their  reasoning  upon  fuch  f£tL 
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tious  Principles  were  juft  D  yet  no 
Phenomenon  of  Nature  de  monfir  a ■* 
tin g  their  Exi  fence  y  the  heft  that 
coud  be  [aid  of  their  Philosophy  is 5 
that:  for  ought  we  know^  it  is  meerly 
e  ^  but  that  Nature  does  aSiu - 
ally  worly  this  way  9  can  never  be 
fhown  ^  till  the  truth  of  their  Prin? 
ciples  can  he  demonjlrated ■  Mofl 

Theories  of  Dije.afes  are  built  upon 
fuck  Principles  ^  and  therefore  we 
pever  can  have- any  Certainty y  or  in¬ 
deed  fo  much  as  a -Degree  of  Proba¬ 
bility  5  -i  that,  the  Indications  drawn 
from- them  are  -right  y  or  Juch  as  if 
anfwered ,  7 mulct  cure  the  D  ifeafe. 
If  a  '  Man  may  fuppofe  any  Princi¬ 
ples  which  are. not  evidently  falje 5  he 
may  at  the  ton  common  loofe  way  of 
■ reajoning ,  give  a  thouf and  Solutions 
;vf  the  Nature  of  every  Diftemper  y 
nil  equally  true  3  and  all  indicating 
diff  erent  Methods  of  curing .  Tho * 
[mb  a  Knowledge  may  fat  is  fie  the 
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Curio  fit y  of  a  Philofopher ,  yet  it  can: 
be  no  fufcient  ground  for  eflablifh - 
ing  the  PraSiice  of  Phyfick  upon  : 
For  a  Man  to  hazard  his  Life  fand 
he  ought  to  be  more  cautiom  of  ano¬ 
ther sf  upon  the  truth  of  an  Hypo- 
thefts  which  is  barely  pojfpble ,  is  to' 
run  a  greater  Rifque  than  he  does  y 
who  ventures  his  Efate  in  a  Lottery y 
where  it  is  only  pofpble ,  but  not 
at  all  probable  that  he  foould  be  a 
Saver . 

But  this  fort  of  Phylofophy  is  not 
only  ufelefsj  but  it  is  alfo  prejudicial 
to  Phy  ficky  for  Men  being  generally 
fond  of  the  Produ&ions  of  their  own 
Brains  have  fludied  thefe  more  than 
they  have  done  the  Operations  of  Na¬ 
ture  in  the  fever al  periods  of  Difea * 
fes and  have  not  fiuch^  to  mould  and 
frame' Difeafes  to  anfwer  their  Hy - 
pot  he  fes •  fo  that  mo ft  of  the  late  Hi- 
fiories  of  Difeafes ,  are  only  Philofo « 
phical  Romances  '  and  contain  no- 

a  3  thing 
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thing  of  that  diligent  Observation  of 
Nature  which  gained  Hippocrates 
immortal  Honour ,  and  without  which 
it  is  impoffible  that  ever  the  Art  of 
Phyfick  fbould  be  improved. 

But  fuch  is  the  Narrownefs  of  the 
Humane  IntelleH,  that  few  Men  are 
ftted  for  various  Studies ,  or  even 
for  the  fever al  Parts  of  the  fame 
Science.  Many  have  been  very  nice 
and  exaB  in  malting  Agronomical 
Obfervations ,  that  have  had  but  a 
very  moderate  Shrill  in  Geometry ,  and 
fuch  as  have  excelled  in  this  have 
been  defeient  in  that.  And  Men 
either  from  a  want  of  Integrity  and 
a  Senfe  of  that  Truth  and  Jujlice 
that  is  due  to  Mankind ,  or  from  a 
natural  Fondnefs  of  their  own  Qua- 
lif  cations,  and  an  'Vnwillingnef r  to 
thinks  any  thing  of  which  they  are 
ignorant,  neceffary  to  the  Science  they 
profefs,  have  generally  recommended 
and  extolled  thofe  Parts  which  they 

beji 
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bell  under  flood  them  (elves ,  but  ban- 
tered  and  decry ed  thofe  they  were 
lejs  skilled  in,  thd  not  lefs  neceffa- 
ry  and  ufeful.  Natural  Phylofophy 
and  the  Hiflories  of  Difeajes  mufl 
go  hand  in  band  in  the  improving 
the  Art  of  curing  j  it  is  not  polpble 
to  make  any  ufe  of  the  lafl  without 
the  Knowledge  of  the  flrfl.  And 
1  may  venture  to  fay,  that  there  is  m 
Man  that  praSlifes ,  but  who  does  it 
upon  fome  Knowledge  of  the  Animal 
Oeconomy,  or  fome  notions  of  his  own 
which  are  more  or  lefs  clear  accord¬ 
ing  to  his  Skid  in  natural  Philofo- 
phy.  And  for  the  Truth  of  this 
l  appeal  to  Dr.  Sydenham’s  own 
Writings ,  who  by  his  philofophyz.ing 
has  evidently  fbewn  us  the  Necejflty  of 
that  Science,  he  fomuch  decryed,  and fo 
little  underflood.  He  was  undoubted¬ 
ly  a  great  Man ,  and  the  World  will 
always  be  obliged  to  him  for  his  ac¬ 
curate  Hiflories  of  Difeafes ,  but 

a  4.  there 
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there  is  no  Man  without  Errors  and 
where  one  of  his  deferred  Character 
falls  into  a  Mijlakg ,  it  does  a  great 
deal  more  hurt,  than  if  hundreds  of 
others  of  leffer  Note  had  been  guilty 
of  the  [ante.  -  • 

The  following  Treat ifes  contain  a 
few  Thoughts  about  fame  of  the  prin - 
cipal  Parts  of  the  Animal  0 economy  5 
It  was  the  Conftderation  of  the  ZJfe  of 
the  Vena  Porta  which  gave  me  the 
frjl  hint  to  thinks  that  the  fever al 
Humours  of  the  Body  were  formed  by 
the  AttraHion  of  the  Particles  of  the 
Blood  •  which  when  I  had  commu¬ 
nicated  to  my  Brother  ,  he  was 
plea  fed  to  fee  his  Theorems  of  Attra¬ 
ction  illujlrated  by  fo  eminent  an  In- 
fiance,  and  fent  me  the  Demonf  ration 
of  the  third  Proportion. 

1  he  frjl  that  I  know  of  who ,  to 
explain  Secretion ,  thought  it  neceffary 
to  confder  the  fate  of  the  Blood  at 
different  dijlances  from  the  Heart ,  was 

...  the 
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the  ingenious  Dr.  Cockburn ;  and ' tho 
he  was  not  then  aware  of  this  P rinci- 
ple  of  Attraction-,  yet  he  wifely  foref aw 
that  different  Velocities  of  the  Blood 
were  reqnifite  for  fecerning  of  different 
Fluids. 

t- 

As  the  Learned  Dr.  Gregory 
has,  fhewn  us,  in  the  Preface  to  his 
Aflronomy ,  that  the  Gravitation 
of  the  Heavenly  Bodies  towards  one 
another  was  known  to  the  Ancient 
Pbilofophers  -,  jo  this  Power  by  which 
the  frnal  Particles  of  Matter  attraB 
one  another  was  the  Doctrine  of  Hip¬ 
pocrates,  faf)  whoje  whole  Philo - 
fophy  is  built  upon  a  certain  Propen- 
lion  which  fome  things  have  to  one 
another,  whereby  they  attract ,  re¬ 
tain  and  alter  one  another.  Galen 
(b)<  does  affert  this  Attraction  to 

be 

‘  i  T  r.  ' 

_ ’ _ .  _ . _ 

( a)  Vide  Mr.Le  Clercs  Hiftoire  de  la  Medicine. 

(b)  Praeterea  confpirabile  &-c6nfluxiIe  toturn 
corpus  effe ,  Naturamque  omnia  jufte  &-  artifi- 
ciofe  peragere,  facultatibusfcilicet  prseditam,  qui» 
bus  {jugular  particular  convenientem  fibi  fuccum 
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be  an  univerjal  Power  in  Matter  and 
(jc  jcompares  it  to  the  Power  by  which 
a  Loadjione  draws  Iron,  (dj  Hip- 
pocra  tes  explains  the  manner  that  pur¬ 
gative  Medicines  operate  jull  as  we 
have  done.  And  Galen  in  his  Trea- 
tife  de  Purgantium  Medicamento- 
rum  Facilitate^  does  bitterly  inveigh 
againjl  all  thofe  who  in  oppofition  to 
Hippocrates  did  affert  that  all  purges , 
purged  all  Humours  indifferently  • 
and  concludes  that  every  purgative 
Medicine  draws  to  its  j elf  its  proper 

ad  fe  trahunt ,  attra&um  vero  coalefcere ,  a  cere- 
fcereque  omnibus  fuis  partibus  faciant.  cap.  12. 
lib.  i,  de  Natural.  Facultat  Oftenfum  eft  a  no¬ 
bis  in  Coimnentariis  de  Potentiis  Naturalibus, 
Naturam  uniufcujufque  particular ,  quatuor  uti 
potentiis ,  attra&iva  proprii  alimenti,  &  ejufdem 
fetentiva.  Comment,  i.  Aphor .  22. 

(c)  Ergo  ad  quein  modum  trahatur  in  com¬ 
mune  inveftigemus  ;  quo  porro  alio,  quam  fl¬ 
an  a  magnete  lapide  ferrum3  qui  fcilicet  tails 
qualitatis  trahendae  vim  habet  Lib.  2  Cap.  7.  de 
Natural,  Facultat, 

f  dj  To  >8  Ittorrctv  u  'A  , 

r&$OTQV  >  0  dlv  0JUTt&  Xj1  tpUtflV  pL&KlCcl  ’if 

7  b  rep  \ybv\m>  %7rel}i  j  ^  T&kkid  ri 

,  Humour 
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Humour.  And  he  jiremionjly  main - 
i  tains  a  Vis  Attraftrix  i«  Nature  a- 
i  ^i/z/i  Epicurus,  Afclepiades,  E^afi- 
flratus ,  and  others  in  his  Booh^  De 
(  Naturalibus  Falcultatibus.  All  which 
does  Sufficiently  Jhow  that  this  Attra¬ 
ction  of  the  ff nail  Particles  of  Matter 
is  no  Innovation  in  Philoffopby. 

"The  maner  by  which  I  do  fup- 
pofe  the  Glands  do  leper  ate  the  ffeve- 
ral  Humours  from  the  Bloody  is  much 
the  fame  with  that  of  Dr.  MorlandV 
publijhed  in  the  Philosophical  Tranffa - 
d ions. .  What  I  have  Jaid  concerning 
the  Quantity  of  Blood  is  fi efficient  to 
Jhow  how  little  reajon  common  Opini¬ 
ons  are  jometimes  grounded  upon.  And 
the  Difficulty  of  the  Subject ,  and  the 
new  Method  of  handling  it ,  will  I 
hope  procure  this  fhort  Ejfay  a  fa¬ 
vourable  Reception.  The  Theory  of 
Mufcular  Motion  does  follow  fo  natu¬ 
rally  and  eafily  from  the  Principle 
of  Attraction  y  that  one  would  be  at - 

mofi 
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v  }'-  -  L.  - 

moB  tempted  to  believe  it  the  ge¬ 
nuine  Method  of  Nature.  The  De- 
termination  of  thi  'Vis  Elaftica  to  as 
the  Thought  of  the  Learned  John  Ber- 
nouli  j  but  this  to  ay  of  demmf  rating 
it  was  communicated  to  me  by  my 
Brother:  I  am  too  fenfible  of  my  own 
Inabilities  to  perfue  thofe  Thoughts 
which  I  have  only  far  ted ,  and  I 
fhould  be  pleajed  if  they  were  of  any 
ufe  to  Men  better  quahfed  to  make  Di- 
fcover'ies  in  Nature. 

Thd  any  one  with  a  moderate  Skill 
in  the  Mathematicks  may  underfand 
thefe  Difcourfes,  yet  without  that  no 
one  can  judge  of  their  Truth3  and 
TJfefulnejs  in  explaining  the  Animal 
Qeconomyr 
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IN  explaining  the  manner,  ho'w 
the  feveral  Fluids  of  the  Animal 
Body  are  feparated  from  the  Blood, 

I  {hall  {hew, 

Firft,  How  they  are  formed  in  the 
Bloody  before  they  come  to  the  place 
appointed  for  Secretion.  And, 

Secondly,  1  Jhall  demonjlrate  in 
what  manner  they  are  f iparated  from 
the  Blood  by  the  Glands. 

The  Blood  of  all  Animals,  when  The  Blood 


drawn  out  of  the  Body,  does  natu-  confdf°f 
rally,  and  of  itfelf,  divide  into  two  Particles. 
different  parts  :  Of  which  the  Red 
does  in  a  little  time  coagulate,  but 

B  the 
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the  Serum  remains  fluid.  If  we 
view  a  drop  of  Blood  with  a  Mi- 
crofcope,  we  difeern  a  number  of 
Red  Globules  fwimming  in  a  limpid 
Fluid  •  and  perceive  how  the  Glo¬ 
bules,  attra&ing  one  another,  unite 
like  Spheres  of  Quickfilver,  which, 
as  they  touch,  run  into  one  ano¬ 
ther  :  And  confequently  the  Blood 
divides  into  two  parts. 

The  Serum  After  the  Coagulation  of  the  Red 

Z "rdinr  Globules  of  the  Blood,  if  we  ex- 
p*r ticks,  amine  the  Serum  with  a  Microfcope, 

we  find  in  it  likewife  a  great  num¬ 
ber  of  Corpufcles  of  various  Figures 
and  Magnitudes,  fwimming  in  a 

limpid  Fluid.  Thefe  do  not  attraft 

•  - 

and  unite  with  one  another  as  the 
former  did ,  till  fome  part  of  the 
Fluid,  in  which  they  fwim,  has  been 
evaporated  by  Heat ;  and  then  they 
likewife  attraft  one  another,  and 
form  a  Coagulum,  as  the  Globules 
did.  This 
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This  therefore  is  matter  of  fa  61, that 
the  Blood  confifts  of  a  fimple  and 
limpid  Fluid ,  in  which  fwim  Cor- 
pufcles  of  various  Figures  and  Mag¬ 
nitudes,  and  endued  with  different 
Degrees  of  an  attra&ive  force.  Now 
of  fuch  Particles,  as  the  Blood  con- 
fifts  of,  muft  the  Fluids  be  compo- 
fed,  which  are  drawn  from  it ;  and 
as  in  the  Blood  the  Particles  attraft 
one  another,  and  cohere  together, 
fo  likewife  may  the  Particles  of  the 
Fluids,  which  are  feparated  from  it. 

Moft:  of  the  Liquors  we  know  are  Mfi  Fk- 
form’d  by  the  Cohefion  of  particles 
of  different  Figures,  Magnitudes ,  ing 
Gravities ,  and  attractive  Powers, ncleSi 
fwimming  in  an  aqueous  Fluid ,  which 
feems  to  be  the  common  Balls  of  all. 

Why  are  there  fo  many  forts  of 
Water,  differing  from  one  another 
in  Properties  ?  Is  it  not,  becaufe  of 
the  Cor  pufcles  of  Salts  and  Minerals 

B  2  with 
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with  which  the  Element  is  impreg¬ 
nated  ?  What  elfe  is  Wine,  but 
Water  impregnated  with  the  Parti¬ 
cles  of  the  Grape ,  and  Ale  with 
Particles  of  Barley  ?  Are  not  all 
Spirits  the  fame  Fluid  faturated  with 
faline  or  fulphureous  Particles  ?  And 
all  Liquors  are  more  or  lefs  fluid, 
according  to  the  greater  or  fmaller 
Cohefion  of  the  Particles,  which 
Iwim  in  this  Aqueous  Fluid  ;  and 
there  is  hardly  any  Fluid  without 
this  cohefion  of  Particles,  as  is  ap¬ 
parent  by  the  Bubbles  which  ftand 
upon  the  Surface  of  Water,  Wine, 
and  even  of  fome  Spirits. 

JtJcmfii  but  ^,at  i'ome  °f  the  Fluids,  which 

of  atrA-  are  fecerned  by  the  Glands  from  the 
Tile f*"  blood,  are  a&ually  compofed  by  the 
Cohefion  of  feveral  forts  of  Parti¬ 
cles,  is  very  evident.  We  know 
that  in  Milk  there  are  three  or  four 
feveral  forts  of  Subfiances,  and  yet 

when 


Of  Animal  Secretion.  5 

when  it  is  examined  by  the  Micro- 
fcope  it  appears,  like  Bloody  to  con- 
fill:  of  very  frnall  Globules, fwimming 
in  a  limpid  Fluid.  Urine  has  the 
fame  Appearance,  and  contains  per¬ 
haps  more  Principles :  And  there  is 
no  doubt  but  that  Tears,  Spittle,  and 
Sweat  are  all  compounded  Liquors. 

If  lome  of  the  Fluids  which  are  fe- 
creted  by  the  Glands  are  not  eafily 
refolved  into  their  compounding 
Parts,  we  can  no  more  conclude 
from  thence,  that  they  are  not  com¬ 
pounded,  than  we  can  that  the 
Blood  is  not ,  becaufe  it  does  not 
feparate  into  about  thirty  different 
Fluids  of  which  it  is  com po fed,  and 
which  are  conftantly  extra&ed  from 
it  by  the  Glands. 

If  the  Particles,  which  attra£l  one  7 'Meafen 
another,  are  ftill  more  powerfully 
attra&ed  by  the  Particles  of  the in  al1- 
Fluid  in  which  they  fwim,  than  by 

B  %  one 
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one  another,  they  can  never  of 
themfelves  feparate  from  the  Fluid  • 
and  this  is  the  cafe  of  all  Salts  dif- 
folv’d  in  a  large  quantity  of  Water 
and  of  Urine  ,  when  it  neither 
breaks  nor  fettles.  But  if  the  Par¬ 
ticles,  which  fwim  in  the  Fluid,  are 
more  ftrongly  attra&ed  by  one  ano¬ 
ther,  than  they  are  by  the  Fluid  in 
which  they  fwim,  then  this  Fluid 
muft  neceffarily  go  into  parts  -,  and 
the  Corpufcles  uniting,  will  either 
fink,  fwim,  or  afcend  in  the  Fluid, 
according  to  their  fpecifick  Gravi¬ 
ties,  unlcfs  there  fhould  be  fo  many 
interftices  within  the  coagulated 
Mafs,  as  will  receive  the  greateft 
part  of  the  Fluid.  From  hence  it 
is  plain  that  the  red  part  of  the 
Blood  confifts  of  Particles  which 
attrad  one  another,  more  than  they 
do  the  watry  Fluid,  in  which  they 
fwim  j  and  that  the  other  Par, 

tides 

~  *  vi,  ■»  v  V,' 
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tides,  which  are  in  the  watry  Fluid 
of  the  Serum,  are  more  attraded  by 
it  than  by  one  another.  But  if 
part  of  this  watry  Fluid  be  eva¬ 
porated  ,  by  this  means,  the  Par. 
tides  attrading  approaching  nearer, 
the  Force  of  their  Attradion  is  in- 
creafed,  and  then  they  unite;  and 
confequently  this  force  mufl:  be  much 
Wronger  in  Particles  that  are  very 
nigh  one  another,  than  when  they 
are  at  a  diftance. 

This  Power,  by  which  the  Parti-  This  At- 
cles  of  the  Blood  attract  one  ^no- traEii™  ** 

i  •  t  r  •  i  i  wttver- 

ther,  is  the  lame  with  that  which  isfel  Power 
the  Caufe  of  the  Cohefion  of  the  M  MMter • 
Parts  of  Matter :  And  was  firft  com¬ 
municated  to  me  by  my  Brother  at 
Oxford^  above  feven  Years  ago;  who 
had  no  fooner  difcovered  it,  but 
he  deduced  from  it  the  Cohefion 
of  the  parts  of  Matter,  the  Caufe 
of  the  Elafticity  of  Bodies,  of  Fer- 

B  4  menta- 
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mentations,  Diffolutions,  Coagula* 
tions,  and  many  other  of  the  Ope¬ 
rations  in  Chymiftry,  And  fince  it 
will  appear,  that  the  whole  Animal 
Oeconomy  does  likewife  depend 
upon  this  attra&ive  Power  •  it  feems 
to  be  the  only  Principle,  from  which 
there  can  be  a  fatisfaftory  Solution 
given  of  the  Phenomena,  produc’d 
by  the  Minima  Nature ;  as  that  other 
attradive  Principle ,  which  is  of  a 
different  kind  from  this,  and  was 
firft  difcovered  by  the  incompara¬ 
ble  ,Sir  Ifaac  Newton ,  demonftrative-- 
3y  explains  the  Motions  of  the  great 
Bodies  of  the  Univerfe :  Which  is 
not  intheleaft  difturb’d  by  theattra* 
ding  Power  we  now  fpeak  of,  which 
only  exerts  its  felf  in  Particles  that 
are  at  a  final  1  diftance  from  one 

*  t 

another.  Now,  that  there  is  fuch 
an  attradive  Power  in  Nature  as 
this  we  have  mentioned.,  I  think, 
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pan  be  denied  by  none,  that  duly 
eonfider  the  Experiments  and  Rea- 
fons  given  for  it,  by  Sir  lfaac  New¬ 
ton  ,  in  the  Queftions  annexed  to 
the  Latin  Edition  of  his  Op- 
.  ticks. 

From  this  Principle  that  the  Blood 
confifts  of  Corpufcles  of  various 
Figures  and  Magnitudes,  and  en¬ 
dued  with  various  Degrees  of  an 
attra&ive  Power,  and  that  of  fuch 
Particles  the  Fluids  fecerned  by  the 
Glands  are  compofed ;  I  fay,  from 
this  Principle  (for  which  we  have 
ocular  Demonftration )  I  {hall  en¬ 
deavour  to  {hew  how  the  Corpufcles 
that  compofe  the  Secretions  are 
formed  in  the  Blood ,  before  they 
arrive  at  their  fecerning  Glands : 
having  firffc  laid  down  the  following 
Propofitions ,  being  only  fo  many 
,  of  the  Laws  of  Attra£Hon  as  at  pre- 
fent  we  have  occafion  for,  the  reft 

being 
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being  contained  in  my  Brother’s 
Theorems,  published  in  the  Philo¬ 
sophical  TranfaSlions. 

'SomeLaws  Prop.  I.  There  is  a  Power  in  Na- 
Biffin'  ture  by  which  each  Particle  of  Matter 
fmall  Par-  att  rafts  every  other  Particle ,  with  a 

ttcles  of  *  ^ 

Matter.  Force  that  increafeth  in  a  greater  Pro¬ 
portion  than  that ,  by  which  the 
Squares  of  the  di fiance  decreafe , 
viz.  in  a  reciprocal  triplicate  ,  or 
quadruplicate  Proportion  to  the  di- 
fiances. 

For  were  the  Particles,  that  com- 
pofe  the  attrafting  Body,  endued 
with  a  Power  that  attracted  only 
with  a  Force  reciprocal  to  the  Squares 
of  the  Diftances ,  the  Attra&ion 
would  not  be  much  ftronger  at  the 
Contaft,  than  at  fome  determined 
Diftances  from  it :  As  is  evident  in 
the  Cafe  of  Gravity,  which  arifes 
from  a  Power  of  attra&ing  recipro¬ 
cally  as  the  Squares  of  the  Diftan¬ 
ces  ; 
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ces  •  Bodies  being  of  the  fame 
Weight,  when  they  touch  the 
Earth,  as  they  are  at  an  hundred 
Feet  diftance.  But  by  all  Experi¬ 
ments,  this  Power  is  much  greater 
at  the  Contaft,  or  Extremely  near 
it,  than  at  any  determined  diftance. 
The  Particles  of  Salt  diffolved  in  a 
large  quantity  of  Water,  do  not 
fen  Holy  attraft  one  another,  till  part 
of  the  Water  has  been  evaporated * 
by  which  means  approaching  each 
other,  their  attraftive  Force  in- 
creafes,  they  run  to  one  another, 
and  uniting  form  Cryftalls,  whole 
Parts  have  a  ftrong  Cohefion.  And 
therefore  the  Force,  by  which  each 
Particle  a tt rafts  every  other  Parti¬ 
cle,  muft  encreafe  in  a  much  greater 
Proportion,  than  that  by  which 
the  Squares  of  the  diftances  de* 
creafe. 


II 
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Prop.  II.  The  attraElive  Force  is 
caeteris  paribus  proportional  to  the 
Solidity  of  the  Particles. 

The  attra&ive  force  of  a  Particle 
is  compofed  of  the  vSum  of  all  the 
Attra&ions  of  the  Parts  of  ,that  Par¬ 
ticle  :  Now  thefe  Parts  are^ moft  nu¬ 
merous  in  the  moft  folid  Particles, 
and  therefore  caeteris  paribus  3  their 
attra&ive  Force  is  ftrongeft. 

Schol.  This  Propofition  is  to  be  un- 
derftood  of  the  fmalleft  Particles  of 
Matter,  and  not  of  the  Corpufcles 
made  up  of  thofe  Particles.  For 
Corpufcles  may  be  fo  compounded, 
that  the  moft  folid  and  compa& 
Particles  may  make  up  the  lighteft 
Corpufcle ,  if  the  Interftices  be¬ 
tween  the  Particles  be  large,  fo  that 
few  of  them  may  be  diffufed  thro’ 
a  great  Space :  Such  a  Cprpufcle, 
tho’  it  confifts  of  Particles  that  are 
endued  with  a  ftrong  attra&ive 

Power, 
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Power,  may  yet  be  fpecifically  Iigh- 
ther  than  another,  which  confifts  of 
Particles  not  fo  folid,  but  cloler  to¬ 
gether.  And  fuch  fort  of  Corpufcles 
I  conceive  all  Salts  to  be,  whole 
Particles  of  the  laft  Compofition  are 
very  folid,  but  that  there  are  great 
Interfaces  between  thofe  Particles, 
into  which  the  W ater  rufhing  with 
a  force,  being  ftrongly  attra&ed, 
dilfolves  the  Texture  of  the  Cor¬ 
pufcles. 

Prop.  III.  If  P articles  of  Matter 
attract  each  other  with  a  Force ,  that 
is  in  a  reciprocal  triplicate ,  or  a 
greater  Proportion  of  their  dijlances, 
the  Force  by  which  a  Corpufcle  is 
drawn  to  a  Body ,  made  up  of  fuch 
attraSlive  Particles ,  is  infinitely  grea¬ 
ter  at  the  ContaSl,  or  Extremely  near 
it,  than  at  any  determined  di fiance 
from  it, 

Suppofe 
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Suppofe  the  Sphere  A  H  B  com- 
poled  of  Particles.,  that  attraft  a 
Corpufcle  P  with  a '  Force  red  pro. 
cally  proportional  to  the  Cubes  of 
their  Diftances.  Draw  the  Tangent 
P  H,  and  from  H  let  fall  the  per¬ 
pendicular  H  I,  bifed  PI  in  Lj 
and  raife  the  Perpendiculars  L  1, 
A  a,  6  sy  B  b,  and  make  S  s  =  to  S  It 
with  the  Afymptots  L  B,  L  1  thro’ 
defcribe  the  Hyperbola  b  B  a, 
and  the  Area  a  A  B  b  — .  the  red¬ 
angle 
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angle  2  A  S  x  S I  will  reprefent  the 
Attraction  of  the  Corpufcle  P  by 
the  8 1  Prop,  of  Sir  Ifaac  Newton’s 
Principles. 

But  when  the  Corpufcle  P  comes 
to  the  Sphere  ,  and  touches  in  A, 
1  then  the  Points  P,  L,  A,  I,  and  H, 
1  coincide,  and  A  a  becomes  the  A- 
fymptot  of  the  Hyperbola  ,  and 
the  Area  a  A  B  b  a  becomes  in¬ 
finite  ,  and  the  reCtangle  2  A  S  x 
i  SI  being  finite, 
the  Area  a  A  B 
’  b  a  — .  2  A  S  x 
|  S I  will  be  infi¬ 
nite  •,  and  con- 
fequently  the 
Force,  by  which 

I  the  Corpufcle  P 
is  attracted  by 
the  Sphere,  will 
be  likewife  Infi¬ 
nite, 


\ 
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If  the  Sphere  confifts  of  Particles 
that  attra&  in  a  reciprocal  quadru¬ 
plicate  Proportion  of  their  diftances, 
the  Force,  by  which  a  Corpufcle  will 
be  drawn  to  the  Sphere,  will  be  as 
p-j~p  i .  Now  when  the  Corpufcle 
comes  to  touch  the  Sphere,  P I  be¬ 
comes—  o,  and  confequently  what¬ 
ever  is  divided  by  it,  becomes  infinite, 
and  therefore  the  attractive  Force 
of  the  Sphere  at  the  ContaCt,  being 
proportional  to  jrjfm,  will  be  in¬ 
finite. 

Prop.  IV.  If  a  Body  conffls  of 
P articles  attracting  with  a  Force  that 
is  in  a  reciprocal  Proportion  to  the 
Cubes  of  the  dijiances ,  or  in  a  grea¬ 
ter  •  and  if  this  Force  is  not  in¬ 
finitely  greater  than  the  Force  of  Gra  ¬ 
vity  at  the  Point  of  ContaB ,  or  ex- 
tremely  near  it}  at  any  determined  di¬ 
fiance  from  the  Point  of  ContaB,  it 
muf  be  infnitely  lefs  than  the  Force 
of  Gravity,  This 
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This  is  clear  by  the  laft  Propofi tiori : 
Or  in  that  Cafe,  the  Force  of  Attra- 
ffion  in  a  Corpufcle  removed  from 
the  Contaft  is  infinitely  lefs  than  at 
the  Confab,  or  extremely  near  it  j 
but  at  the  Contaft  it  is  not  infinite¬ 
ly  greater  than  the  force  of  Gravity 
by  Suppofition :  therefore  the  Force, 
by  which  a  Particle  removed  at  a  de¬ 
termined  diftance  from  the  attraft- 
ing  Body  is  at  traced ,  is  infinitely 
lets  than  the  Force  of  Gravity. 

Prop.  V.  T he  force ,  by  which 
the  Particles  of  Matter  attraB  each 
other ,  when  extremely  near  the  Con - 
JaB3  is  not  infnitely  greater  than  the 
force  of  Gravity. 

This  is  evident  t  becaufe  in  the 
frrongeft  Cohefion  of  Particles  touch¬ 
ing  one  another,  we  find  that  the 
Weight  of  forne  Bodies  will  pull 
the  Particles  afunder,  tho’  that  Bo¬ 
dy  may  be  prodigioufly  greater  and 

C  heavier 
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heavier  than  the  Particles  united. 
Sir  lfaac  Nervton  calculates  from  the 
Inflexion  of  the  Rays  of  Light, 
that  this  force  near  the  Contad  is 

i  v  M 

i  oooo  oooo  oooo  oooo  greater 
than  the  Force  of  Gravity. 

Corol.  Particles  removed  at  a  de¬ 
termined  dilfance  from  the  Body 
attra£Hng ,  are  not  a£ted  upon  by 
it  ;  becaufe  this  Force  muft  then 
vanifli,  or,  which  is  the  fame  thing, 
be  infinitely  lefs  than  the  Force  of 
Gravity. 

Prop.  VI.  A  large  Particle  at¬ 
tracts  not  more  Jlrongly  than  a  f mall 
one  of  the  fame  Solidity ,  but  a  Di¬ 
versity  of  Figures  caul  es  different 
Deg  rees  of  Attraction  in  P articles , 
that  are  otherrvife  the  fame. 

This  attra&ive  Power  ails  only 
on  fuch  Particles  as  are  extremely  , 
near;  and  therefore  of  a  large  Par- 1 
tide ,  the  remoteft  parts  conduce 

nothing 
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nothing  to  Attraction  :  and  for  the 
fame  Reaion  the  attractive  force 
if  varies,  according  as  the  Particles 
are  Cones,  Cylinders,  Cubes,  or 
Spheres,  and  ceteris  paribus  a  Sphe¬ 
rical  Particle,  has  the  ftrongeft  at- 
tra«ff ive  Power 

Prop.  VII.  If  F articles  fwimming 
in  a  Fluid  attract  one  another  more 
■Hjirongly ,  than  they  do  the  Particles 
f  of  the  Fluid ,  the  Force  ,  by  which 
■ii  .they  come  to  each  other,  will  be  that  by 
which  their  attractive  Force  exceeds 
it’  the  attracting  Force  of  the  Fluid. 
ij  For  the  Particles  of  the  Fluid, 
Hthat  lie  direCtly  between  the  attra¬ 
cting  Particles,  being  more  prefled 
than  the  other  ambient  Particles  • 
they  will  from  the  Nature  of  Flui- 
lf  dity,  with  that  excefs  of  Preflure, 
drive  the  other  Particles  out  of  their 
places,  and  make  way  for  the  at¬ 
tracting  Particles  to  come  together. 

G  2  Prop, 
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Prop.  VIII.  If  Particles  fvpirn -* 
tning  in  a  Fluid ,  are  more  attracted 
by  the  Fluid ,  by  one  another, 

they  will  recede  from  one  another , 

^  Force  that  will  be  equal  to  \ 
the  difference  of  their  mutual  Attra- 
Bion  y  and  the  AttraBion  of  the 
Fluid. 

For  the  ambient  Particles  of  the 
Fluid  attra&ing  more  ftrongly,  will 
with  their  excefs  of  Force  draw  the 
other  Particles  to  themfelves,  and 
make  them  to  recede  from  one  ano¬ 
ther. 

Prop.  IX.  T he  Force ,  by  which 

Particles  attraciino  one  another  cohere 4 

<£>  . 

is  greater  caster  is  paribus,  where  the : 
ContaB  is  greater. 

For  the  parts  that  are  farther  re¬ 
mov’d  from  the  Contaft,  *  conduce: 
nothing  to  the  Force  of  the  Cohe-t 
fion  ;  and  a  preater  Power  mufi:  be 
requifite  to  feparate  two  Particles,, 


C-1 
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which  cohere  in  two  points,  than  two 
Particles  which  cohere  only  in  one 
point,  if  the  Degree  of  Cohefion  be 
equal  in  each  point.  Thus  two  po- 
liilied  Marble-ftones  (fuppofe  a  Foot 
fquare)  adhere  more  ftrongly  than 
any  other  two  Bodies  of  a  Foot 
fquare,  which  are  not  fo  folid,  but 
have  more  Pores  and  Interfaces  be¬ 
tween  their  parts ,  and  which  will 
not  receive  fo  good  a  polilh,  by 
which  the  parts  come  to  a  clofe 
contaft  with  one  another. 

Prop.  X.  If  the  attracting  Cor¬ 
puscles  are  elajlick 0  they  tnuji  necef- 
farily  produce  an  intejiine  Mot  ion , 
greater  or  lejjer ,  according  to  the  De¬ 
grees  of  their  Elajiicity  and  attractive 
Forces. 

For  after  meeting  they  will  fly  from 
one  another  with  the  fame  Degree 
of  Velocity  (abating  the  refiftance 
of  the  Medium)  that  they  met 

C  3  together 
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together  with  ;  but  when  they  ap¬ 
proach  other  Particles  in  their  Re- 
filitlon  j  their  Velocity  mu  ft  in- 
creafe,  becaufe  they  are  afrefli  at- 
trafted ,  and  therefore  meeting  a 
fecond  time,  they  will  recede  with  a 
greaterV elocity  than  they  did  at  their 
firft  Concurtion  :  and  fo  their  Velo¬ 
cities  will  be  increas’d  by  every  Con- 
curfion  and  Refilition, which  muft  ne- 
celfarily  produce  a  fenfible  inteftine 
Motion ;  and  the  ftronger  their  at- 
tra£Hve  Force,  and  the  greater  their 
Elafticity ,  their  Concurfions  and 
Refilitions  will  be  the  more  fenfible. 

\  1  '  .  \  \  '  c 

Prop.  XL  Particles  attracting 
■  one  another  in  a  F luid,  moving  either 
with  a  fw  if, i  or  flow  pr  ogre  five  Mo¬ 
tion,  attraCl  one  another  juft  the  j ame} 
as  if  the  Fluid  was  at  reft ,  if  dll  the 
Particles  move  equally  but  an  un¬ 
equal  Velocity  of  the  Particles  does  1 
might  it f  dtjiurb  their  Attractions. 

■  The 

<•  •  • 
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The  Particles  do  all  by  Hypothe¬ 
cs  move  equally,  and  confequendy 
the  progreftive  Motion  of  the  Fluid 
does  not  alter  their  diftances , 
that  is  to  fay,  it  does  not  repel 
them  from  one  another-  and  con- 
fequently  they  muft  attract  one  a- 
nother  with  the  fame  Facility,  as 
if  the  Fluid  was  at  reft.  But  if 
fome  Particles  move  fafter  than 
others,  fome  muft  change  their  Po- 
fition  in  refpeft  to  each  other,  and 
thofe  parts,  which  by  the  force  of 
Attraction  would  have  come  toge¬ 
ther,  will  by  this  unequal  Motion 
be  carried  from  one  another.  Thus 
Salts  do  not  cryftallize ,  nor  the 
terreftrial  Particles  of  Urine  attraft 
one  another ,  and  unite,  till  the 
Water,  in  which  they  are  diffolved, 
is  almoft  cold  ;  and  the  inteftine 
Motion  of  its  Particles,  caufed  by 
heat,  is  quieted. 

G"4  Thefe 
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Thefe  are  the  Laws ,  by  which 
Secretions  are  firft  formed  in  the 
Blood.,  before  they  are  feparated 
by  the  Glands.  The  Particles  of 
the  Blood  returning  by  the  Veins 
mutually  attract  one  another,  and 
cohering  form  Globules  too  big 
for  any  Secretion ;  and  therefore 
there  was  an  abfolute  neceffity,  that 
they  fhould  be  broken  and  divided 
in  the  Lungs  by  the  force  of  Refpi- 
ration :  which  becaufe  it  is  com¬ 
monly  thought  to  be  inconfiderable, 
by  reafon  we  are  not  fenfible  of  it, 
I  fhall  therefore  here  make  an  Efti- 
mate  of  it. 

The  Force  ft  is  demonftrated  by  the  Writers 
uplntff  o f  Hydroftaticks ,  that  Weights, 
Blood  m  which  force  out  of  the  fame  Tube 

bre  at  hit?  <7  „ 

determined  equal  Quantities  of  the  fame  Fluid, 
are  to  one  another  as  the  Squares  of 


me  times  the  Fluid  is  forced  out  in. 


But  if  the  times  are  equal  in  which 

the 
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tSie  fame  Quantity  of  the  Fluid  is 
forced  out  thro’  unequal  Tubes, 
then  the  Powers  are  reciprocally  as 
the  Orifices  of  the  Tubes  -  and 
therefore  Powers  which  thruft  out 
the  fame  Quantity  of  a  Fluid  thro* 
unequal  Tubes,  are  to  one  another 
in  a  reciprocal  Proportion ,  com¬ 
pounded  of  the  Squares  of  the  Times 
and  Orifices  of  the  Tubes. 

Now  that  I  might  know  by  what 
force  the  Air  is  thrufi:  out  of  the 
Lungs  in  Expiration,  I  took  a  thin 
Hogs-bladder,  which  I  could  eafily 
blow  up  with  the  Breath  of  one 
Expiration  ^  and  having  moiftened 
it ,  that  it  might  neither  refift  the 
Air  in  blowing  up,  nor  the  Weights 
which  were  laid  upon  it,  I  fix’d  a 
fmall  Tube,  whofe  Diameter  was 
i-  part  of  an  Inch,  to  the  Neck  of 
the  Bladder ;  then  filling  the  Blad- 
-  der  with  Air,  I  put  a  Weight  of 

2  lib 

U  :  < 
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2  lib  4  Ounces  on  the  top  of  it  % 
And  having  repeated  the  Experi¬ 
ment  feveral  times ,  I  found  that 
this  Weight  fqueezd  all  the  Air 
out  of  the  Bladder  thro’  the  fmall 
Tube  in  the  Ipace  of  25  Vibrations 
of  a  Pendulum,  which  vibrated  Se¬ 
conds  of  a  Minute. 

Let  P  ftand  for  2  lib  4  Ounces, 
or  36  Ounces,  O  for  the  Diameter 
of  the  Tube,  T  for  the  time  of  25 
Seconds,  and  fuppofe  dc  to  be  the 
Power,  by  which  the  Air  is  thruif 
out  of  the  Lungs  in  Expiration, 
o  the  Diameter  of  the  Aperture  of 
the  Larynx  ( which  I  fhall  fuppofe 
to  be  4-  parts  of  an  Inch)  let  t  be 
the  Time  fpent  in  an  ordinary  Ex¬ 
piration,  which  is  commonly  1  ”f  or 
i”2 5.  then  P :  dc  :  T1:  t1:  T 2  +  o  ’ : 

O  2,  that  is  P :  dc  :  t 2  x  o 2  :  T 2  x  i 
O2,  and  therefore  oc  =  ‘ 

_  }6  x  6U  x  .  or  _  2ZJ _ _ _ _ _ _  -j  A'qq 

1.  5^5  Y 0$  “  0.  1 40:15  u 

Ounces 
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Ounces,  equal  to  100  lib :  which 
is  the  force  by  which  the  Air  is 
thruft  out  of  the  Lungs  every  Ex¬ 
piration.  But  being  Action  and 
Reaftion  are  equal,  the  Preffure  of 
the  Air  upon  the  Lungs  every  Ex¬ 
piration  is  equal  to  the  Preffire  of  The  effects 
an  100  lib  Weight.  If  the  Gra- 0jf 
vity  of  the  Air  was  al  ways  the  fame,  vuimfthe 
and  if  the  Diameter  of  the  Trachea  frein^m 
Arteria,  and  the  time  of  every  Ex- 
pi  rat  ion  were  equal  in  all ,  this 
Weight  upon  the  Lungs  would  be 
always  the  fame.  But  fince  we  find 
by  the  Barometer,  that  there  is  2 
Inches  difference  between  the  great- 
eft  and  the  leaft  Gravity  of  the 
Air,  which  is  a  -G  part  of  its  great- 
eft  Gravity  •  there  rauft  be  like- 
wife  the  difference  of  ten  lib 
Weight  in  its  Preffure  upon  the 
Lungs  at  one  time  and  another: 
for  the  Momenta  of  all  Bodies,moved 

with 
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with  the  fame  Velocity,  are  as  their 
Gravities.  This  is  a  difference, 
which  fuch  as  are  Afthmatick  muff 
be  very  fenfihle  of,  efpecially  if  we 
confider  that  they  likewife  breath 
thicker,  that  is,  every  Expiration 
is  performed  in  lefs  time-  if  in 
half  the  time,  and  the  fame  Quan¬ 
tity  of  Air  drawn  in ,  then  the 
Weight  of  the  Air  upon  the  Lungs 
muff  be  400  lib,  of  which  4--  part 
is  40  lib  ,  and  confequently  Afth¬ 
matick  People  upon  the  Rife  or 
Fall  of  the  Barometer,  feel  a  diffe¬ 
rence  of  the  Air  ahnoft  equal  to 
half  its  Preffure  in  ordinary  breath¬ 
ing.  Again,  if  the  Trachea  Arteria 
is  fmall,  and  its  Aperture  narrow, 
the  preffure  of  the  Air  increafes  in 
the  fame  Proportion, as  if  the  times  of 
Expiration  were  fhorter :  and  there¬ 
fore  a  fhrill  Voice  is  always  reckon¬ 
ed  amongft  the  prognoftick  Signs 

of 
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of  a  Confumption,  becaufe  that  pro¬ 
ceeds  from  the  narrownefs  of  the 
Larynx ,  or  Trachea  Arteria ^  and 
confequently  encreafes  the  Preffure 
of  the  Air  upon  the  Lungs,  which 
upon  every  Epiration  beats  the 
Veffels  fo  thin,  that  at  Iaft  they 
break,  and  a  Spitting  of  Blood 
brings  on  a  Confumption  apace. 

I  fuppofe,  no  body  doubts  whe-  By  this 
ther  this  Preffure  of  the  Air  upon  ^eAh-^ 
the  Lungs  in  breathing  be fufficient the Cohef- 
to  break  the  Globules  of  the  Blood,  GhiLfof 
and  to  diffolve  all  the  Cohefions lloe  l]lo21} 

i  *  t  *  / — '  •  nj'e dtljol' 

they  might  contract  in  their  Circu-  d. 
lation  thro’  the  Arteries  and  Veins. 

And  when  the  Blood  is  thus  dik 
folved  and  thrown  out  by  the  Heart 
into  the  Aorta  ^  it  is  evident  that 
the  reunion  of  the  Particles  requires 
more  or  lefs  time ,  according  to 
their  feveral  attraftive  Powers,  e- 
ven  tho’  they  all  moved  with  the 


How  the 
Union  of 
the  Parti' 
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fame  Velocity  ,  and  in  the  fame 
Direction. 

But  neither  doth  this  happen, 
for  Fluid  moves  thro’  a  Cylindri- 
cks  ishm- c2\  or  Conical  Velfel  (Tuch  as  the 

dered  near  .  \  •  i  v  . ,  . 

the  Heart.  Arteries  are}  with  a  greater  Velo¬ 
city  at  the  Axis  than  at  the  Sides. 
And  again,  the  Blood  is  thruft  in- 

O  J 

to  the  Aorta,  by  the  whole  Force 
of  the  Heart,  and  Fluids  when  they 
arc  prefled  prels  undequaque ,  by 
which  means  the  Arteries  are  dila¬ 
ted,  and  the  Blood  moves  not  only 
forwards,  but  likewife  prelfes  per¬ 
pendicularly  on  the  Sides  of  the  Arte¬ 
ries;  and  as  the  Sides  of  the  Arte¬ 
ries  (being  Elaftick)  return,  they 
prels  the  Blood  from  them  every 
way,  which  muft  produce  an  in- 
teftine  Motion  ,  and  by  the  i 1  th 
Propofition  hinder  the  Attra&ion  of 
the  Particles,  and  by  this  frequent 
and  flrong  Collifion  of  the  Particles 

of 
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of  the  Blood  againft  the  Sides  of  the 
great  Arteries ,  the  Cohefions  of 
the  Particles,  if  any  of  them  hap¬ 
pen  to  unite,  will  be  immediately 
diffolved.  Again ,  this  inteftine 
Motion  muft  greatly  increafe  upon 
the  account  that  many  of  the  Par- 
tides  of  the  Blood  are  elaftick :  for 
by  this  R.efiftance  of  the  Sides  of 
the  V effels,  they  muft  neceffarily  hit 
one  againft  another,  and  being  ela¬ 
ftick,  refled:  from  one  another,  and 
fo  increafe  the  inteftine  Motion  of 
the  Blood  by  the  i  oth  Propofition. 
Upon  this  inteftine  Motion  of  the 
Blood  depends  its  Heat ,  which 
therefore  is  every  where  proportio¬ 
nal  to  the  impetus  of  the  Particles 
againft  the  Sides  of  the  Veflels , 
fuppofing  the  Elafticity  of  the  Par¬ 
ticles  every  where  the  fame.  Now 
the  Impetus  of  the  Particles  againft 
the  Sides  of  the  Veflels  decreafes,  as 
*  '  the 
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The  Ejf efts 
of  Steel. 


What  Par¬ 
ticles  unite 

fir  ft- 


the  Sum  of  the  Cavities  of  the  Veflels 
increafes :  and  confequently  where 
the  Sum  of  the  Cavities  of  the  Veffels 
is  greateft,  there  the  inteftine  Moti¬ 
on  of  the  Blood  is  lead: ,  and  the 
attractive  Power  of  the  Particles  ce¬ 
teris  paribm  is  greateft. 

By  the  by,  we  may  obferve  how 
that  Steel,  being  an  elaftick  Body, 
heats  the  Blood  more  than  any  ci¬ 
ther  Mineral ;  and  how  by  its  E- 
lafticity,  the  Force  of  its  own  Par¬ 
ticles  in  removing  Obftru&ions,  as 
well  as  thofe  of  the  Blood,  increafe, 
and  therefore  it  is  a  better  Deob- 
ftruent,  than  fome  other  Minerals, 
which  have  a  greater  Gravity. 

The  Particles,  which  unite  firft 
after  the  Blood  is  thrown  out  of 
the  Heart  into  the  great  Artery, 
mu  ft  be  fuch  as  have  the  ftrongeft 

attra&ive  Force:  and  fuch  as  have 

'  • 

the  leaft,  unite  laft :  and  all  the  in¬ 


termediate 
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termediate  ones  according  to  their 
feveral  Natures.  The  Particles  en¬ 
dued  with  the  ftrOngeft  attractive 
Powers,  are  by  the  ad  and  6th 
Propofition ,  the  moft  folid  fphe- 
rical  Corpufcles,  and  the  Quantity 
of  their  Contact  being  the  Ieaft 
by  the  9  th  Propofition,  the  Secre¬ 
tion,  which  they  com  pole,  muft  be 
the  moft  fluid,  and  fuch  is  the  Li¬ 
quor  in  the  Tericardinm. 

The  Salts  are  Corpufcles  that  are  fheReafin 
ftrongly  attracted,  and  have  a  moft  °ftheSl!H- 

J  '  r  ;  attonofthe 

clofe  Union  with  the  Fluid  of  Wa-  Kidneys , 
ter  ;  for  tho’  the  Lungs  may  divide 
the  Particles  of  Salt  from  one  ano¬ 
ther,  yet  ftill  they  firmly  adhere  to 
the  aqueous  Humour  in  which  they 
fwini,  and  therefore  they  may  like- 
wife  ait  firft  be  drawn  off*:  upon 
which  account  the  Kidneys  have 
their  Situation  fo  near  to  the  Heart. 

And  indeed,  they  could  not  have 

D  been 
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been  placed  at  a  greater  diftance, 
and  have  feparated  fuch  a  Quantity 
of  Urine  as  they  now  do,  not  on¬ 
ly  upon  the  account  of  the  great 
Quantities  of  Blood  they  receive 
where  they  are ;  but  likewife,  be- 
caufe  if  they  had  a  more  diftant 
Station ,  other  Particles  mu  ft  have 
united  with  the  Salts  and  aqueous 
Particles  (as  in  their  preient  Station 
fome  terreftrial  Particles  do)  and 
confequently  the  Urine  could  not 
have  been  diftilled  fuch  as  it  is  now, 

J 

or  at  leaft  but  in  a  fmall  quantity. 

Mat  Par-  The  Corpufcles ,  which  are  the 

‘lonref'm  ^owc^  m  uniting,  muft  be  fuch  as 
uniting,  have  the  weakeft  attractive  Force, 
which  by  the  2d  and  6th  Propofi- 
tion,  are  fuch  as  have  the  leaft  So¬ 
lidity,  and  fuch  as  have  their  Sur¬ 
faces  the  moft  extended  ^  and  there¬ 
fore  Corpufcles ,  which  have  plain  f 
Surfaces ,  are  longer  in  uniting 

than 
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than  fpherical  Corpufcles,  but  when 
united,  they  cohere  more  ftrongly 
by  the  9th  Propofition,  andcompofe 
the  moft  vilcid  Fluids :  and  there¬ 
fore  the  moll:  vifcid  Secretions,  fuch 
as  the  Mucilage  of  the  Joints,  are 
feparated  at  the  greateft  diftance 
from  the  Heart,  where  the  Sum  of 
the  Cavities  of  the  Arteries  is  great- 
eft,  the  Impetus  of  the  Blood  a- 

Ij  j 

gainft  the  Sides  of  the  Veffels  (which 
is  always  proportional  to  the  Velo¬ 
city  of  the  Blood)  fmallcft,  and 
confequently  where  the  Particles 
move  almoft  with  an  equal  Veloci¬ 
ty,  and  therefore  the  Attractions  of 
the  weakeft  are  not  difturbed  by 
ithe  1  ith  Propofition. 

The  Gall  which  is  fecerned  by  the 
.Liver,  and  the  Seed  by  the  Tefticles, 
do  feem  to  be  two  confiderable  Obje- 
ftions  againft  what  has  been  faid. 
But  I  will  make  it  appear  that  they 

D  -2  are 
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are  fo  far  from  proving  any  thing  a- 
gainft  this  Do&rine  of  Secretions, 
that  they  are  the  greateft  Arguments 
that  could  podibly  be  urged  for  the 
truth  of  it.  Nothing  does  more  evi¬ 
dently  demonftrate  the  Intentions  of 
Nature  in  her  Operations,  than  the 
various  Methods  fhe  is  fometimes 
forced  to  take  to  bring  the  fame 
thing  about. 

This  Do -  This  is  moft  eminently  remarkable 
fZTedby'  fo  the  Secretion  of  the  Gall :  which, 
theSepara-  being  to  be  mixed  with  the  Chyle  as 

gm  in  the  it  comes  outof  the  Stomach  into  the 
Lmr-  Duodenum, could  no  where  be  fo  con¬ 

veniently  fecerned  from  the  Blood,  as 
where  the  Liver  is  placed.  Now  had 
all  the  Branches  of  the  Celiack  Arte¬ 
ry  carried  all  the  Blood  to  the  Liver, 
from  which  the  Gall  was  to  be  fe- 
pa rated,  it  is  evident,  confidering 
the  ncarnefs  of  the  Liver  to  the 
Heart,  and  the  inteftine  Motion  of 


the 
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the  Blood,  that  fo  vifcid  a  Secreti- 
i  on,  as  the  Gall  is,  could  never  have 
been  formed  in  the  Blood,  and  con- 
!  fequently,  could  never  have  been 
fecreted  by  any  Gland  in  that  place. 
In  this  cafe  Nature  is  forced  to  al¬ 
ter  her  conftant  Method  of  fending 
the  Blood  to  all  the  parts  of  the 
Body  by  the  Arteries.  Here  fhe 
forms  a  Vein  (which  is  no  Branch 
i  of  the  Vena  Cava}  as  all  the^ others 
ij  are)  and  by  it  fhe  fends  the  Blood 
]  from  the  Branches  of  the  Mefente- 
'  rick  and  Celiack  Arterick  (after  it 
1  has  pa  fled  thro’  all  the  Inteftines, 
:  Stomach,  Spleen,  Caul,  and  Pan- 
:  creas)  to  the  Liver.  By  this  extra¬ 
ordinary  Contrivance  the  Blood  is 
brought  a  great  way  about,  before  it 
arrives  at  the  Liver-  and  its  Celerity 
is  extremely  diminifhed,  that  all  the 
Corpufcles,which  are  to  form  theQall 
may  have  fufficient  time  to  attract 

D  2  one 
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one  another,  and  unite  before  they 
come  to  their  lecerning  Veffel.  And 
thus  we  have  found  out  the  ufe  of 
the  Porta ,  which ,  notwithftanding 
it  makes  fo  considerable  a  Figure  in 
the  animal  Body,  yet  perhaps  no 
part  was  ever  lefs  minded,  or  had 
its  ufe  lefs  underftood  by  the  Wri¬ 
ters  upon  the  animal  Oeconomy. 

But  that  this  is  moft  certainly  the 
ufe  of  the  Porta  will  more  evident¬ 
ly  appear,  if  we  confider  what  Na¬ 
ture  ftill  does  farther  in  profecution 
of  the  fame  Defign. 

The  Cavities  of  all  the  Arteries 
increafe  as  they  divide.  The  Sum 
of  the  Branches,  which  rife  imme¬ 
diately  from  the  Aorta ,  is  to  the 
Aorta  as  102740  is  to  100000 : 
but  as  if  this  Proportion  was  too 
little  to  effeft  the  defign  of  Nature,  , 
before  the  Blood  arrives  at  the 
Liver,  the  Branches,  which  imme- 
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Idiately  fpring  from  the  Trunk  of 
the  Mefenterick  Artery,  increafe  in 
a  much  greater  Propotion.  The 
Figure  of  this  Artery,  as  it  lies  in  the 
l  middle  of  the  Mefentery,  is  after 
?  this  manner. 


I  And  in  that  Body,  from  which  I 
1  took  the  following  Proportions,  I 
\  found  2 1  Branches  to  fpring  imme- 
»  diately  from  its  Trunk.  In  fuch 
parts  of  which  the  Trunk  of  the 


Mefenterick  Artery  is  1 5 1 29 


The  1  ft  Branch  is  2136 

2  1936 

3  2136 

4  2 1 04 

5  44 %» 

6  1.936 
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7 

2<5o 1 

8 

3136 

9 

1  <58i 

.  io 

y  * 

!■ 

3°25 

I  I 

<525 

12 

13d? 

l3 

1024 

?4 

*849 

*5 

16 

529 

1 7 

729 

l8 

t  '  * 

1156 

*9 

1024 

20 

1156 

2  l 

* 

841 

The  Sum  of  all 

UJ 

*VJ 

GO 

By  thefe  Proportions  it  appears* 

that  the  Sum  of.  the  firft  Branch  is 

i  ■  *■  ■  • 

much  more  than  double  to  the 
Trunk  of  the  Meicnterick  Artery ; 
^nd  therefore  the  Velocity  of  the 
Blood  in  them  is  much  lefs,  than 

*''  *  '  *  *r  '  ‘  "  hall 
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half  what  it  is  in  the  Trunk.  But 
becaufe  the  other  Branches  do  not 
exceed  one  another  fo  much,  I  fliall 
therefore  fuppofe  that  the  Branches 
are  only  double  to  their  refpective 
Trunks ,  and  that  there  are  only 
fix  Series  of  Divifions  between  the 
Trunk,  and  the  evanefcent  Artery: 
whereas  moft  of  the  Branches  have 
fo  many  Series,  whilfi:  they  run  up¬ 
on  the  Mefentery,  and  many  more 
upon  the  Intcftines,  fo  that  what 
we  may  have  exceeded  in  reckon¬ 
ing  the  Branches  double  to  their 
Trunks,  is  more  than  made  amends 
for  in  fuppofing  fo  few  Divifions. 
Now  from  this  eafie  Suppofition, 
the  Velocity  of  the  Blood  in  the  fe- 
veral  Series  will  decreafe  in  the 
fame  Proportion  as  thefe  Numbers 
increale  2,  4,  8,  1  <5,  32,  64.  And 
therefore  the  Velocity  of  the  Blood 
in  the  evanefcent  Artery  will  be 
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64  times  Iefs  than  it  is  in  the  Trunk 
of  the  Mefenterick. 

As  the  Trunk  of  the  Mefente- 
rick  Artery  bears  a  Idler  Proportion 
to  its  Branches ,  than  the  Aorta 
does  to  its  Branches ;  fo  the  Bran¬ 
ches  of  the  Mefenterick  Artery  are 
likewife  lefs  in  Proportion  to  their 
conjugate  Veins,  than  the  Aorta  is 
to  the  Vena  Cava.  The  defend¬ 
ing  Trunk  of  the  Aorta  below  the 
Emulgents  is  to  the  Vena  Cava  at 
the  fame  place,  as  324  is  to  441. 
But  a  branch  of  the  Mefenterick  Ar¬ 
tery  is  to  its  correfponding  Branch 
of  the  Fort  a ,  as  9  to  :  and  there¬ 
fore  the  Blood  in  the  Branches  of 
the  Porta  moves  above  177  times 
flower  than  it  does  in  the  Trunk  of 
the  Mefenterick  Artery,  and  that 
only  upon  the  account  of  the  en- 
creafe  of  the  Diameters  of  the  Vef- 
fels.  So  neceffary  was  it  to  abate 

the 


Of  Animal  Secretion. 

the  rapid  inteftine  Motion  of  the 
Blood,  which  might  hinder  the  co- 
alefcence  of  the  Particles  for  the 
Formation  of  the  Bile.  -  The  Blood 
is  indeed  no  where  without  an  in¬ 
teftine  Motion ;  but  where  the 
Sum  of  the  Cavities  of  the  Blood 
V elTels  is  greateft ,  there  the  inte¬ 
ftine  Motion  being  moft  languid, 
the  Particles  which  hit  againft  one 
another,  do  not  refile,  but  unite 
together  and  a  very  languid  inte¬ 
ftine  Motion,  by  bringing  Particles 
nearer  to  one  another,  w  hich  other- 
ways  would  not  have  come  toge¬ 
ther,  conduces  to  encreafe  the  Com- 

J  ft- 

bination  of  Particles. 

We  have  now  feen  how  Na¬ 
ture  has  provided  for  the  Forma¬ 
tion  of  the  Bile  in  the  Blood, 
which  pafl’es  thro’  the  Mefente- 
rick  Artery.  We  fhall  next  con- 
fider  what  Care  is  taken  of  that 

which 
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which  is  conveighed  by  the  Celiack 
Artery  to  the  Liver :  For  it  feems 
it  was  neceflary  to  fend  a  larger 
quantity  of  Blood  to  the  Liver,  than 
could  be  difpofed  off  thro’  the  In- 
teftines.  Parc  of  the  Blood  of  the 
Celiack  Artery  is  fpread  upon  the 
Stomach  and  Caul,  and  its  Veloci- 
ty  diminiflied,  as  we  havefeen  in  the 
Inteftines  •  but  ftill  all  the  Bloody 
which  thefe  parts  could  receive, 
was  not  fufficient  for  the  Liver,  and 
there  was  no  more  room  for  the 
divifion  and  expatiating  of  the  Veil 
fels  thro’  fuch  a  large  Space  as  the 
Mefentery,and  a  long  Traft  of  Guts. 
How  therefore  rauft  the  Velocity 
of  the  reft  of  the  Blood  (to  which 
the  Iqteftine  Motion  is  always  pro¬ 
portional)  be  abated  ?  Nature  has 
here  another  extraordinary  Contri¬ 
vance,  (he  empties  the  Blood  entire¬ 
ly  out  of  the  V eflels  into  a  large 
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fpongy  Bowel ,  or  rather  Ciftern 

pofc.  I  know  not  the  Dimenfions 
of  the  Spleniek  Artery,  but  the 
Circumference  of  the  CeKack  being 
t  an  Inch,  or  ,5,  its  Square  is  ,25  j 
and  therefore  the  Square  of  the 
Spleniek,  which  is  a  Branch  of  it, 
cannot  be  above  ,18.  Now  the 
Dimenfions  of  the  Spleen  are  6 
Inches  in  length,  3  or  4  in  breadth, 
and  2  in  thicknefs.  I  fliali  there¬ 
fore  make  this  eafy  Suppofition  for 
the  more  ready  Calculation,  that  it 
is  a  Cylinder  of  2  Inches  Diameter, 
and  therefore  the  Square  of  its  Cir¬ 
cumference  being  36,  the  Blood 
mu  ft  move  200  times  flower  in  the 
Spleen,  than  in  the  beginning  of  the 
Spleniek  Artery :  and  is  longer 
before  it  gets  to  the  Liver,  than 
that  which  paffes  thro’  all  the  In- 
teftines.  Is  not  this  the  long  fought 

for 
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for  ufe  of  the  Spleen  ?  So  produ¬ 
ctive  is  one  Ample  Truth  of  many 
others. 

From  all  this  Art  and  Contrivance 
it  is  evident  Demonftration  ,  that 
the  Intent  of  Nature  was  to  dimi- 
nifh  the  Velocity  of  the  Blood,  and 
that  fuch  a  flow  Motion  was  ab- 
folutely  neceflary  for  the  fecerning 
of  the  Bile  in  the  Liver.  If  the 
Humours  which  are  feparated  by 
the  Glands  are  at  all  times  and 
places  the  fame  in  the  Blood,  and 
not  formed  after  the  manner  de- 
monftrated ,  what  need  was  there 
for  diminifhing  fo  confiderably  the 
Velocity  of  the  Blood?  let  the 
Blood  move  faff  or  flow,  they  would 
be  always  the  fame,  and  always  in 
an  equal  aptitude  to  be  fecerned. 

The  Pm-  The  Particles ,  which  compofe 

fe'mifto  the  Bile,  bear  a  very  fmall  Propor- 

the  rest  of  t[on  to  t{le  refj-  0f  tJie  BloocJ  as  ;s 

the  Blood.  ' .  . 

evident: 
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evident  from  the  great  quantity  of 
Blood  that  is  carried  to  the  Liver, 
and  the  fmall  quantity  of  Bile  that 
is  feparated  by  it.  In  a  large  Dog, 
whofe  DuSius  Cholidochm  was  near 
as  big  as  a  Man’s,  l  could  never 
gather  above  two  Drachms  in  an 
Hour.  Now  there  is  thrown  into 
the  Aorta  every  Hour  about  4000 
Ounces  of  Blood :  and  it  appears  by 
the  Proportions  of  the  Arteries,  that 
the  Mefenterick  and  Celiack  are  to 
the  reft,  as  1  to  8  ^  and  therefore 
500  Ounces  of  Blood:  are  carried 
every  Hour  to  the  Liver.  And 
fince  only  two  Drachms  of  Bile  are 
feparated  from  it,  the  Bile  muft  be 
to  the  Blood,  at  leaft,  as  one  is  to 
two  thonfand.  It  is  by  reafon  of 
this  fmall  Proportion  of  the  Bile  to 
the  Blood ,  that  it  was  fo  necefta- 
ry  to  allow  fo  much  time  for  the 
Attraftion  of  the  Particles  which 

form 
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the  Bile.  From  this  Contrivance 
of  the  Fortay  the  Bile  receives  ano¬ 
ther  Advantage,  not  lefs  confide- 
rable  than  the  Diminution  of  the 
Velocity  of  the  Blood  :  and  that  is 
the  Blood  palling  thro’  fo  many 
different  parts  before  it  comes  to 
the  Liver,  parts  with  the  greateft 
part  of  its  Lympha ,  by  which  means 
the  Particles,  that  compofe  the  Bile, 
approaching  nearer  to  one  another, 
are  by  their  mutual  Attra&ion  fooner 
united.  And  the  confederation  of 
thefe  two  Contrivances  does  high¬ 
ly  confirm  the  truth  of  this  Theory 
of  Secretion  :  For  the  Diminution 
of  the  Telocity  of  the  Blood,  and 
the  Subtraction  of  the  Lympha  can 
agree  in  no  other  end,  than  the  li¬ 
nking  of  the  Particles  of  the  Bile. 

What  has  been  faid  concerning 

O 

the  Bile  ,  does  fo  evidently  prove 
this  Doctrine  of  Secretions,  that 

there 
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there  feems  to  be  no  room  to  doubt 
of  it,  even  tho’  we  could  not  clear 
the  like  Difficulty,  as  to  the  Forma¬ 
tion  of  the  Seed.  Yet  here  again, 
we  meet  with  another  Manifeftation 
of  the  truth  of  it,  and  we  find  Na¬ 
ture  purfuing  the  fame  Intentions, 
tho’  in  a  different  manner  ,  the  / 
Stru&ure  of  the  parts  not  allow¬ 
ing  either  of  the  former  Contri¬ 
vances. 
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The  Blood  is  carried  to  the  Te-  Of  the  Se¬ 
ttle]  es  by  the  Spermatick  Arteries  j  fAseel. 
which,  contrary  to  the  confi ant  Me¬ 
thod  of  Nature  in  framing  the  other 
Arteries,  are  fnalleft,  where  they 
fpting  from  the  Trunk  of  the  great 
Artery,  and  immediately  dilate  to 
a  confiderable  bignefs:  which  evi¬ 
dently  fhews,  that  there  could  be 
no  other  defign  in  it,  but  to  retard 
the  Velocity  of  the  Blood.  We 
cannot  fiippofe  that  the  only  Inten- 
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tion  was,  that  a  fmall  quantity  of 
Blood  might  go  to  the  Tefticles: 
becaufe  then  there  had  been  no 
occafion  for  giving  the  Artery  a  dif¬ 
ferent  Figure  from  all  others ;  that 
narrow  Orifice  would  have  been 
fufficient  of  its  felf  for  that  purpofe^ 
which  the  widenels  of  the  Artery 
immediately  afterwards  does  neither 
hinder  nor  further.  The  Orifices 
of  the  Spermatick  Arteries  were  to 
fmall,  that  I  could  not  iheafure  them, 
when  I  took  the  Dimenfions  of 
the  other  Arteries  ^  and  yet  they 
are  hardly  gone  from  the  Aorta  be¬ 
fore  they  dilate  as  big,  if  not  big¬ 
ger  than  one  of  the  Lumbals,  which 
is  434,  2:  Now  if  we  fuppofe 
their  Orifices  to  be  each  17,  3,  then 
the  Blood  will  move  25  times  flow¬ 
er,  where  the  Artery  dilates,  than 
it  does  at  its  Orifice.  Again,  we 
conftantly  find  that  all  the  parts  of 
4  the 
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I  the  Body  are  fupplied  with  Blood 
by  final  1  Arteries  from  the  neareft 
Trunks.  If  this  Method  had  been 

Iobferv’d  in  fending  the  Blood  to 
the  Tefticles,  they  had  received 
their  Arteries  from  the  Iliacks ;  and 
they  had  ran  but  a  little  way,  before 
they  had  come  to  the  end  of  their 
Journey.  But  inftead  of  this,  two 
fmall  Arteries  are  made  to  arife  from 
the  Aorta ,  a  little  below  the  Emul- 
gents,  and  to  march  above  a  Foot 
before  they  come  to  the  Tefticles. 

*  Now  if  we  confider  that  the  Velo- 
:  city  of  the  Blood  in  the  Sperma* 

■  tick  Artery,  is  25  times  flower  than 
1  it  is  at  its  Orifice ,  that  is,  in  the 
Aorta  •  and  that  the  Velocity  of  the 
Blood  in  the  Iliacks,  can  be  but  a 
\  very  little  lefs  than  it  is  in  the  Aortay 
*  where  the  Spermaticks  arife  •  the 
i  Blood  muft  move  2  5  times  flower 
to  the  Tefticles,  than  if  it  had  gone 

E  2  after 
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the  ordinary  manner  from  the  Bl¬ 
acks  :  and  becaufe  the  Space  it  runs 
thus  {lowly,  is  at  lea  ft  fix  times  longer 
than  if  it  had  gone  from  the  Iliacks  , 
therefore  it  mu  ft  be  1 50  times 
longer  in  going  to  the  Tefticles, 
than  if  it  had  gone  according  to 
the  common  Courfe  of  Nature. 
So  that  the  inteftine  Motion  of  the 
Blood  is  not  only  allayed,  but  fuf- 
ficient  time  is  afterwards  allowed 
the  Particles,  which  are  to  compofe 
the  Seed  ,  to  attra&  and  coalefce 
before  they  arrive  at  the  Tefticles. 

Some  Oh -  Perhaps  it  may  be  faid,  that  the 
^nfmrd.  Mucus  of  the  Nofe,  and  the  Wax 
of  the  Ear  are  feparated ,  where 
the  Blood  is  not  fo  languid  as  their 
yifcidity  feems  to  require  :  But  I 
anfwer,  that  they  are  Fluids  which 
fall  into  open  Paflages ,  where  the 
Air  having  free  Ad  million,  carries  !' 
off  part  of  their  aqueous  Fluid ;  and 

the 
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the  Remainder  becomes  thick,  as 
the  Serum  of  the  Blood  does,  when 
heated.  Befides,  we  muft  remem¬ 
ber,  that  tho’  the  Cohefion  of  the 
Particles  depends  upon  their  Figures, 
yet  the  Force  by  which  they  attra<ft 
one  another,  is  likewife  in  Propor¬ 
tion  to  their  Solidities.  So  that  Par¬ 
ticles  of  equal  Magnitudes,  and  fi- 
milar  Figures  may  cohere  equally 
ftrongly,  yet  the  moft  folid  will 
fooneft  unite.  Hence  it  is,  that 
of  two  Fluids  equally  vifcid,  the 
heavieft  may  be  feparated  in  Glands 
nearer  to  the  Heart  than  the  ocher: 
and  that  two  Fluids  of  different 
vifcidities  may  be  feparared  at  the 
fame  vicinity  to  the  Heart,  if  the 
quantity  of  the  Conta&s  of  the  Par¬ 
ticles  be  fuch,  as  will  make  amends 
for  their  want  of  Solidity. 

Moft,  if  not  all  the  Secretions 
contain  a  greater  or  lefier  Proportion 

E  3  of 
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of  die  aqueous  Fluid,  which  makes 
them  more  or  lefs  vifcid  ;  yet  that 
which  contains  the  greateft  quanti¬ 
ty,  may  confill:  of  Particles  endued 
with  a  very  fmall  and  flow  attra¬ 
ctive  Force :  and  confequently  fuch 
a  Fluid  cannot  be  feparated  by  any 
Gland  fo  near  the  Heart,  as  that 
which  has  a  lefs  Proportion  of  the 
aqueous  Fluid ,  and  which  confifts 
of  Particles  endued  with  a  ftronger 
attractive  Force ;  and  this  Iaft  Flu¬ 
id  may  be  much  more  vifcid  than 
the  other,  whofe  Particles  are  more 
diluted  by  the  watry  Fluid.  Now 
how  it  comes  to  pal’s  that  a  greater 
or  Idler  Proportion  of  the  aqueous 
Fluid  is  feparated  in  any  Gland,  I 
fliall  Ihew  in  the  fecond  part  of  this 
Difcourfe. 

But  that  the  different  Vifcidities  , 
of  the  Secretions  do  not  depend  on¬ 
ly  on  the  greater  or  leffer  Propor- 

■  tion 
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tion  of  the  aqueous  Fluid,  is  evi¬ 
dent  from  the  foregoing  Propofiti- 
ons  •  unlefs  any  one  can  fuppofe 
that  the  Blood  confifts  only  of  one 
fort  of  Particles :  which  Supposition, 
befides  that  it  contradi&s  matter  of 
Faff,  can  never  account  for  the  Se¬ 
cretion  of  fo  many  different  Fluids. 
And  that  the  Diverfity  of  the  At¬ 
tractions  in  the  Particles  is  the  Rea- 
fon,  why  various  Velocities  of  the 
Blood,  and  diftances  from  the  Heart, 
are  required  for  fecerning  of  diffe¬ 
rent  Liquors,  is  moft  evident  from 
what  has  been  faid  concerning  the 
Bile,  and  the  Seed.  If  only  a  grea¬ 
ter  or  leffer  Proportion  of  the  aque¬ 
ous  Fluid  had  been  requifxte  for  Se¬ 
parating  of  different  Sorts  of  Fluids, 
i  that  might  have  been  done  any 
where,  as  fhall  be  fnewn  afterwards  • 
and  Nature  had  not  been  put  to 

E  4  fo 


Of  Animal  Secretion. 


fo  many  Shifts  and  Contrivances, 
as  we  have  already  feen. 

Some  Flu-  As  fome  Fluids  are  only  to  be 

ids  may  be  fe parated  in  certain  Velocities  of 

j my  where,  the  Blood,  and  at  certain  diftances 
from  the  Heart  •  fo  there  may  be 
others  that  may  be  feparated  any 
where,  and  in  any  Velocity  of  the 
Blood.  Thefe  are  fuch  as  confifi  of 
Particles  always  in  an  equal  Aptitude 
to  be  fecerned,  and  tho’  fome  of  them 
may  contain  feveral  forts  of  Parti¬ 
cles,  yet  the  Nature  of  thefe  Fluids 
does  not  depend  upon  the  Attra¬ 
ction  and  Cohefion  of  their  Particles. 
Such~a  fort  of  Secretion  is  the  Lym¬ 
ph  a ,  which  is  a  watry  Fluid  fecern¬ 
ed  in  all  parts  of  the  Body,  for 
making  the  Chyle  more  liquid.  If 
it  be  faid,  that  fince  the  Lympha 
might  have  been  feparated  any 
where,  and  that  it  ferves  only  to 
dilute  the  Chyle,  that  there  ought 
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to  have  been  a  particular  Gland 
fome  where  for  it  in  the  Abdomen , 
as  being  the  more  proper  place : 

I  anfwer,  that  a  large  quantity  of  wb 

t  1  cc  c  i*i  *  JLy  mpna 

Lympba  was  neceliary  tor  diluting  uj,armi 
the  Chyle,  as  appears  by  the  nume- 
rous  LympbeduSis}  which  difcharge 
themfelves  into  the  Keceptaculum 
Ckyliy  DuStus  Tboracicusy  and  Sub¬ 
clavian  Veins.  And  if  fuch  a  quan¬ 
tity  had  been  feparated  by  a  Gland 
or  Glands  in  the  Abdomen ,  appro¬ 
priated  to  that  ufe,  they  muff  have 
j  had  very  large  and  considerable  Ar¬ 
teries.  The  Liver  has  -rth  part, 
and  the  Kidneys  near  Tth  more  of 
the  whole  Blood,  which  paffes  thro’ 
the  Aorta  •  and  if  the  Lymphatick 
Glands  had  had  t  th  part  more 
(which  is  the  leafl:  they  could  have 
had)  thefe  three  parts  would  have 
had  near  one  halt  of  the  Blood, 
and  the  other  half  muft  have  Served 
8  '  '  all 
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all  the  reft  of  the  Body :  which 
would  have  been  a  very  unequal 
Diftribution  of  the  Blood.  Befides, 
Nature  is  always  very  Ample  and 
frugal  in  her  Operations ;  (he  never 
is  at  any  unneceffary  trouble :  and 
I  will  fhew  in  the  fecond  part  of 
this  Treatife  how  the  Lympha  may 
be  drawn  off,  by  Glands  appoint¬ 
ed  to  feparate  other  Fluids  •  fo  that 
for  this  Operation  llie  makes  no 
Part,  is  at  no  expence  of  Blood : 
but  fhe  muft  have  been  at  a  very 
great  one,  if  fo  much  Lympha  had 
been  drawn  off  by  appropriated 
Glands. 

Of  the  St-  I  take  the  animal  Spirits  to  be 

another  Fluid  of  this  kind.  They, 

spirits,  undoubtedly,  confift  of  by  far  the 
final  I  eft  Particles  in  the  Blood,  as 
appears  by  the  minutenefs  of  their 
fecerning  Glands  ;  and  therefore 
they  not  being  formed  by  the  Co- 

hefion 
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hefion  of  other  Particles,  might  have 
been  feparated  any  where.  Yet 
the  Animal  Oeconomy  receives  a 
great  Advantage  by  the  diftant  Sta¬ 
tion  of  the  Brain  from  the  Heart ; 
for  if  it  had  been  placed  nearer, 
and  received  the  Blood,  ftill  divided 
into  its  final  left  Particles,  by  the 
force  of  the  Air  in  the  Lungs  • 
fuch  Particles  might  have  entred  the 
Glands,  as,  afterwards  cohering  to 
one  another,  might  have  obftrufted 
fuch  extremely  narrow  Channels. 
Now  the  Brain  being  placed  at  fuch 
a  diftance ,  the  Particles ,  that  by 
their  attra&ive  Power  form  Cor- 
pufcles ,  will  have  fufficient  time 
to  coalefce ,  and  their  Magnitude 
will  hinder  their  entring  into  the 
Glands.  For  if  it  fhould  happen, 
that  thefe  Particles  fliould  enter  the 
Glands,  and  there  unite  together, 
they  would  then  obftract  the  Paf- 

fage 


60  Of  Animal  Secretion. 

fage  to  the  Nerves,  and  produce 
Apoplexies,  Palfies,  Coma’s,  &c. 

The  Particles,  of  which  the  ani¬ 
mal  Spirits  confift  ,  being  of  fuch 
extreme  Finenefs,  their  quantity  can 
bear  but  a  fmall  Proportion  to  the 
other  Fluids  in  the  Blood ;  and  con- 
fequently  there  was  a  neceffity  of 
a  prodigious  Number  of  Glands  to 
feparate  them  from  the  Blood ;  and 
this  is  the  Reafon  of  the  great  Bulk 
of  the  Brain. 

of  the  ^  The  Operations  of  Nature  are 
afferent  always  the  moft  eafie  and  fimple. 
Now  how  much  more  eafie  is  it  to 
have  the  feveral  Secretions'  formed 
after  the  manner  which  has  been 
demonftrated,  than  to  fuppofe  as 
many  different  forts  of  Particles  in 
the  Blood,  as  there  are  Fluids  fepa- 
rated  from  it?  It  is  not  eafie  to  de¬ 
termine,  how  many  different  forts 
of  Particles  are  in  the  Blood.  In¬ 
deed, 


forts  of 
Particles 
in  the 

Blood • 
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deed.  Phyfick  feems  in  nothing  lb 
defe&ive,  as  in  the  Knowledge  of 
the  Nature  of  the  Blood.  But  if 
the  fame  Pains  had  been  beftowed 
upon  it  in  a  Mechanical  Way,  that 
have  been,  in  vain,  fpent  in  fearch 
of  its  Principles  by  Chymifts •  we 
had  long  e’er  now  had  a  more  per¬ 
fect  Knowledge  of  its  Nature,  than 
ever  we  can  have  by  Chymiftry : 
which  can  only  fhew  how,  by  Art, 
its  parts  may  be  altered,  not  what 
parts  it  contains. 

A  few  different  forts  of  Particles 
varioufly  combined ,  will  produce 
great  Variety  of  Fluids,  fome  may 
have  only  one  fort,  fome  two,  fome 
three,  or  more  j  and  perhaps  the 
aqueous  Fluid  is  the  common  Bafis 
of  all  the  Secretions.  If  we  fup- 
pofe  only  five  different  forts  of  Par¬ 
ticles  in  the  Blood ,  and  call  them 
a,  b,  c,  d,  e,  their  feveral  Combi* 

nations. 
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nations,  without  varying  the  Pro¬ 
portions  ,  in  which  they  are  mixt 
will  be  thefe  following. 

•  •  I 

ab  :  ac :  ad:  ae  : 
be  :  bd:  be:  cd: 
ce :  de  :  a  be :  adc : 
bde:  bde :  bee  :  dec: 
abed:  abce :  aede:  abd e : 
bede  :  a b  c d e. 

But  whether  there  are  more  or 
fewer  in  the  Blood,  I  lhall  not  de^ 
termine. 

Of  the  The  manner  that  Medicines  ope- 

?fPM’d 7-  rate  ■>  which  encreafe  or  diminifh 
cms,. which  the  quantity  of  any  Secretion ,  is 

quantity  of  both  eafie  and  obvious  from  what 
t>lnKre'  ^as  ^ecn  ^id.  There  is  no  need 
of  giving  Medicines  Commiffions 
for  fearching  and  opening  the  Sluces 
of  particular  Glands ;  nor  have 
they  a  general  Power  to  attenuate 

and 
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and  diffolve  all  the  Gohefions  of 
j  the  Blood,  for  then  we  might  fill  1 
,  ask  why  their  Operations  appear 
5  only  on  one  fort  of  Glands  ?  Why 
does  jallap  carry  the  diffolved  Hu¬ 
mours  thro’  the  Glands  of  the  In- 
teftines ,  rather  than  any  other  ? 
Why  does  Mercury  falivate,  or  Ni¬ 
tre  force  Urine  ?  All  Theories  of 
Secretions  have  laboured  at  this 
point,  which  naturally  difclofes  its 
1  felf  in  this. 

? 

The  feveral  Humours  being  for- 
i  fned  by  the  different  Gohefions  of 
l  the  Particles  of  the  Blood,  the  quan¬ 
tity  of  Humour  fecerned  by  any 
>  Gland,  muft  be  in  a  Proportion 
i  compounded  of  the  Proportion,  that 
i  the  Number  of  the  Particles,  co> 

Ihering  in  fuch  a  manner,  as  is  pro¬ 
per  to  conftitute  the  Humour  which 
paffes  thro’  the  Gland,  bears  to  the 
Mats  of  Blood,  and  of  the  Propor¬ 
tion 
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tion  of  the  quantity  of  Blood  that 
arrives  at  the  Gland.  And  hence 
it  follows ,  that  where  there  is  a 
determined  quantity  of  a  certain 
Humour  to  be  feparated,  the  num¬ 
ber  of  the  Particles  that  are  proper 
to  compofe  the  fecerned  Liquor, 
mull  be  reciprocally  proportional 
to  the  quantity  of  Blood  that  ar- 
riveth  at  the  Gland :  and  therefore 
if  the  quantity  of  the  Secretion  is 
to  be  increafed,  the  Number  of  the 
Particles  is  to  be  increafed  ;  if  the 
Secretion  is  to  be  leffened,  the 
Number  of  the  Particles ,  that  are 
proper  for  fuch  a  Secretion ,  is  to 
be  leffened  in  the  fame  Proportion. 
Medicines  therefore  which  can  alter 
the  Cohefions  and  Combinations  of 
the  Particles,  can  either  increafe  or 
diminilh  the  quantity  of  any  Secre¬ 
tion.  Thus  for  example,  fuppofe 
the  Humour,  which  paffeth  thro’ 

the 
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the  Glands  of  the  Inteftines  to  be 
compofed  of  three  or  four  feveral 
forts  of  Particles ,  that  Medicine 
which  will  eafily  cohere  to  thefe 
Particles,  and  cohering  increafe  their 
!  mutual  Attractions,  fo  as  they  unite 
i  in  greater  Numbers  at,  or  before 

1  they  arrive  at  the  Inteftines ,  than 
they  would  have  done  if  the  Me- 

2  dicine  had  not  been  given,  mu  ft 

i  neceflarily  increafe  the  quantity  of 
|  Humour,  which  pafleth  thro’  the 
)  Glands  of  the  Inteftines ,  if  the 
)  quantity  of  Blood  which  arrives  at 
i  the  Glands  is  not  diminiflied  in  the 
1  fame  Proportion,  as  the  Number  of 
1  the  Particles  is  increased.  After  the 
1  fame  manner  do  Diureticks,  Sudo- 
i  rifick,  and  Medicines,  which  pro- 
f  mote  all  other  Secretions,  operate. 

If  Medicines,  which  encreafe  the  spedficl 
quantity  of  any  Secretion,  operate  Pm'&es- 
by  uniting  to,  and  augmenting  the 

F  attraClive 


66  Of  Animal  Secretion. 

attra&ive  Force  of  the  Particles, 
which  compofe  the  Humours  to  be 
fecerned :  may  not  the  Particles 
of  fome  Humours,  fooner,  more 
eafily ,  and  ftrongly  unite  to  the 
Particles  of  fome  fort  of  Medicines, 
than  to  another  fort  ?  And  confe- 
quently,  may  not  different  Humours 
require  different  purgative  Medi¬ 
cines  to  carry  them  off  thro’  the 
Glands  of  the  Inteftines  ?  And  does 
not  this  reeftablifh  the  Do&rine  of 
Specifick  Purges,  confirmed  to  the 
Ancients  by  Experience  and  Ob- 
fervation,  but  rejected  by  the  Mo¬ 
derns  thro’  a  falfe  Philofophy  ? 

The  Know  -  The  Animal  Body  is  nothing  but 

tufkfnS  a  Machine,  whofe  Actions  andMo- 

ceffary  for  tions  are  all  performed 

the  wider-  r  «  r  *  ,  , 

flan  ding  ICCCmCG  ITOOl  the  Blood 

ibeNature  cl-efjon  \s  the  Sprinp  of  all  the  ani-  ■ 

mal  Fanaions.  By  its  means  the 
Heart  beats  ,  the  Blood  circulates, 

the 
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the  Limbs  are  moved,  and  the  Ali- 
i  ments  conco&ed  and  digefted,  and 
i  in  a  word,  the  whole  Animal  Oe- 
)  conomy,  and  Life  depend  upon  it- 
the  Blood  its  felf  Teeming  to  have 
little  other  ufe,  befides  the  recruit- 
i  ing  and  renewing  the  fecerned  Li- 
;  quors.  I  fay  therefore,  fince  Life 
s  and  Health  depend  upon  the  Secre- 
1  tions  -  fo  likewife  mull  all  Difeales, 
/  which  are  faid  to  be  univerfally  in 
J  the  Blood,  and  many  of  thofe  which 
s  affe<ft  particlular  parts.  If  the  quan- 
i  tity  and  quality  of  all  the  Secretions 
3  are  fuch  as  are  proper  and  ufeful 
1  for  the  feveral  Purpofes,  for  which 
1  by  Nature  they  are  intended,  how 
i  is  it  poflible  but  that  the  whole 
l  Animal  Oeconomy  mu  ft  be  in  right 
►  Order ,  and  that  Body  in  a  good 
!  State  of  Health  ?  Unlels  we  can 
fuppofe  an  Error  in  the  fir  ft  Con¬ 
trivance  of  the  Body  ;  a  Suppofiti- 

i  2  on 
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on  no  Man  in  his  Senfes  can  make. 
But  if  the  quantity  of  any  Secreti¬ 
on  exceeds  its  due  Bounds,  what 
Diforders  it  makes  is  evident  from 
a  Diarrhaea ,  Diabetes,  Epiphora, 
Sweatings,  <&c.  If  the  quantity  of 
any  Secretion  falls  fliort  of  what  it 
ought  to  be,  the  Eftefls  are  of  no 
Jefs  pernicious  Confequence,  as  ap¬ 
pears  from  a  Suppreffion  of  Urine 
in  the  Kidney,  from  the  Jaundice 
and  a  Stoppage  of  Perforation. 
And  that  the  quality  of  the  Secre¬ 
tions  altered  do  like  wife  create 
great  Diforders ,  is  obvious  from 
the  Pains  of  the  Colick ,  of  a  Di¬ 
arrhea,  and  Dyfentery,  from  the 
Sharpnefs  of  Urine ,  which  fome- 
times  produces  Ulcers  in  the  Blad¬ 
der  and  Kidneys  •  and  even  the 
Spittle  is  known  to  corrode  the 
Mouth.  I  have  chofen  to  give  moft 
Inftances  of  fitch  Secretions,  as  are 

pro- 
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properly  Evacuations,  becaufe  their 
Effects  are  apparent  to  every  body, 
and  cannot  poflibly  be  faid  to  be 
only  a  Notion.  But  if  the  Altera¬ 
tion  of  thofe  is  of  fuch  ill  Confe¬ 
rences,  what  Effefts  mu  ft  an  un¬ 
due  quantity,  or  the  vitiated  Qua- 
i  lity  of  thefe,  which  are  retained  in 
the  Body,  and  employed  about  the 
necefiary  Funftions  of  Life,  produce  ? 

The  Diforders  they  create,  are  not 
fo  evidently  the  EfFe&s  of  their  ill 
State,  tho’  by  a  juft  reafoning,  we 
may  fometimes  deduce  them  ;  and 
therefore  a  right  Notion  of  Secre¬ 
tion  mu  ft  be  of  the  greateft  ufe  and 
Importance,  for  the  underftanding 
of  moft  Difeafes. 

I  fliall  only  inftance  in  a  Diabetes,  Of  a  Du. 

J  .  *  hetes 4 

and  from  this  Do&rine  of  Secretion 
explain  the  Nature  of  that  Difcaie 
hitherto  unknown.  The  Symp¬ 
toms,  which  precede  a  Diabetes, 
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are  little  wandring  Pains,  and  fre¬ 
quent  Twitchings  of  the  Tendons. 
Thefe  are  followed  by  a  profufe 
Evacuation  of  a  clammy,  fweetifli 
Urine,  as  if  Honey  were  diffolved 
in  it ;  which  is  condantly  attended 
with  a  Third,  quick  Pulfe,  Faint- 
nefs,  and  Iofs  of  Strength  :  all  which 
depend  upon  the  Flux  of  Urine, 
and  increafe  and  diminifh  in  the 
fame  Proportion  with  it.  The  e- 
vident  Caufe  of  this  Didemper  is 
an  habitual  drinking  of  drong  Li¬ 
quors,  and  the  more  fpirituous  they 
are,  the  fooner  and  more  violently 
they  bring  it.  But  a  Diabetes  is 
not  always  caufed  by  an  habitual 
drinking  of  drong  Liquors ,  for 
fome times  it  proceeds  from  fome  i 
internal  and  latent  Caufe.  How¬ 
ever,  the  Nature  of  the  Difeafe  is  j 
always  bed  known,  by  confidering 

what 
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what  effects  the  evident  Caufes  of 
it  produce  in  the  Body. 

By  an  habitual  drinking  of  ftrong 
Liquours,  it  comes  to  pafs  in  pro- 
cefs  of  time  ,  that  the  Serum ^  or 
thin  part  of  the  Bloody  contains  a 
large  Proportion  of  a  fpirituous  Flu¬ 
id  j  or  that  part  of  the  Serum,  which 
fhould  be  Water,  is  for  the  great- 
eft  part  Spirit.  Now  the  Salts  of 
the  Urine  or  Blood  ,  will  not  dil- 
folve  in  vinous  a  Spirit,  that  is,  the 
Particles,  of  which  tire  Salts  confift, 
are  more  ftrongly  attra&ed  by  one 
|  another,  than  they  are  by  fuch  a 
Fluid,  as  by  Experiments  it  appears. 
And  therefore  the  Quantity  of  Salts 
1  in  the  Blood,  will  be  daily  increa- 
fed,  and  circulating  thro’  the  Ca¬ 
pillary  Veffels ,  muft  irritate  the 
fine  Fibres ,  and  caufe  little  Pains 
and  Twitchings  all  over  the  Body. 
But  when  the  Serum  is  full  of  thefe 
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Salts,  the  diftance  between  them 
and  the  Globules  of  the  Blood  will 
be  lefs ;  and  confequently  they  will 
attraft  the  Globules  of  the  Blood, 
more  ftrongly  than  the  Globules 
attraft  one  another  j  and  the  Glo¬ 
bules,  or  red  Part  of  the  Blood, 
will  be  diflolved  and  diffuled  thro’ 
the  Serum  of  the  Blood.  And  this 
again  is  confirmed  by  Experiments  • 
for  nothing  does  render  the  red 
part  of  the  Blood  fo  Fluid  ,  and 
keep  it  more  from  coagulating , 
when  drawn  in  a  Cup ,  than  Uri¬ 
nous  Salts  and  Spirits.  When  the 
Red  part  of  the  Blood  is  thus  dif- 
folved  and  united  to  its  Serum,  it 
will  with  the  Serum  be  carried  off 
thro5  the  Glands  of  the  Kidneys, 
and  being  united  to  the  Salts,  will 
alter  their  Figures  and  Properties,  i 
as  Litharge  and  Corall  do  the  Salts 
of  Vinegar,  giving  them  a  fweet 
Tafte,  4  All 
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All  quick  Evacuations  of  the 
V effels  muft  diminifh  the  quantity 
of  Fluid,  feparated  in  the  Glands, 
as  will  be  feen  in  the  following 
Trcatife  about  the  Quantity  of 
Blood  }  and  therefore  the  greater 
quantity  of  Urine  is  voided  in  a 
(mail  time,  the  lefs  Saliva  and  ani¬ 
mal  Spirits  will  be  fecerned  by  their 
refpe&ive  Glands :  and  confequent- 
ly  Third,  Faintnefs,  and  lofs  of 
Strength  will  increafe,  as  the  quan¬ 
tity  of  Urine  excreted  increafeth. 

This  being  the  State  of  the  Blood, 
it  is  evident  that  the  Indications  of 
Cure,  are  to  diiTolve  the  Cohefions 
of  the  Salts  with  the  Blood,  and  to 
carry  them  off  by  Urine.  Thele 
can  be  anfwered  by  nothing  fooner 
or  better  than  Waters,  which  are 
therefore  to  be  drunk  in  large 
quantities.  And  of  all  Waters  , 
thofe  which  have  a  Tin&ure  of 

.C  . 
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Lime  are  beft,  becaufe  Lime  does 
ftrongly  attraft  Urinous  Salts. 

I  could  Chew  the  ufefulnefs  of 
this  Doctrine,  in  explaining  fome 
Symptoms  of  Feavers,  Rheumatifms, 
Small- Pox,  and  fome  other  Difea- 
fcs,  which  are  not  thought  to  de¬ 
pend  upon  Secretion ;  and  from 
thence  deduce  what  things  are  hurt¬ 
ful,  and  what  ufeful  in  the  feveral 
Methods  of  curing  them  :  but  that 
would  carry  me  beyond  my  prefent 
Defign,  and  perhaps  may  more  ful¬ 
ly  be  illuftrated  fome  time  hereaf- 
Of  Rhea-  ter.  I  will  only  take  notice,  that 
matifms.  from  thjs  Theory,  wTe  have  a  plain 

and  eafie  Account  of  the  Thicknefs 
of  the  Blood  in  Rheumatifms :  for 

k  > 

it  is  known ,  that  this  Difeafe  ari- 
fing  generally  from  a  Cold,  the  O- 
rifices  of  all  the  cuticular  Glands 
are  extremely  contra&ed ,  fo  that 
fcarce  any  Fluid,  but  the  aqueous 

can 
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■  can  pafs  them  :  and  therefore  the 
other  Particles,  by  the  Diminution 
of  the  aqueous  Fluid  being  brought 
nearer  to  one  another,  will  attrad 
and  cohere  more  ftrongly.  And 
this  Cohefion  will  be  greateft  in  the 
Extremities,  where  the  Motion  of 
all  the  Particles  is  near  equal  by  the 
1 1  th  Propofition.  And  does  not  °f the 
this  evince  the  Neceffity  of  diluting  Gm' 
the  Blood  in  the  Cure  of  Rheu- 
matifms  ?  This  equal  Celerity  of 
the  Particles  of  the  Blood  in  the 
Extremities,  is  likewife  the  Rea- 
fon  why  the  Concretions  of  the 
Gout  are  formed  there ;  unlefs  by 
frequent  Debauches,  or  a  decay  of 
Nature,  the  Motion  of  the  Blood 
becomes  fo  languid,  that  thefe  Par* 
tides  eafily  attrad  one  another  in 
the  Blood  Veflels  of  the  Bowels, 
where  I  have  fhewn  that  the  Moti¬ 
on  of  the  Blood  is  alfo  very  flow: 

4  and 


Of  the 
Stone „ 


.  Of  Animal  Secretion. 

and  then  fuch  Remedies  as  warm 
and  increafe  the  inteftine  Motion 
of  the  Blood,  and  thereby  difturb 
the  Attra£Hon  of  the  gouty  Parti¬ 
cles,  relieve  the  Bowels,  and  fend 
the  peccant  matter  to  the  Extremi¬ 
ties  again.  To  this  Attra&ion  of 
the  Particles  in  the  Urine,  is  owing 
the  Formation  of  Gravel  and  Stone 
in  the  Kidneys  and  Bladder,  and 
the  Nucleus  of  the  Stone  in  the 
Bladder,  being  almoft  equally  fur- 
rounded  every  where  with  the 
Fluid  of  Urine,  its  Attra&ions  are 
almoft  every  where  equal  -  and 
therefore  the  Stone  is  made  up 
of  fo  many  parallel  Shells  or  La¬ 
minae.  Now  from  this  it  demon- 
ftratively  follows,  that  copious  and 
liberal  drinking  muft  neceflarily  pre¬ 
vent  the  growth  of  both :  For  by 
that  the  attra&ive  Particles  are  re¬ 
moved  at  a  diftance  too  great  to 

attrad 
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attraCt  one  another.  Provided  al¬ 
ways  that  the  Drink  be  fuch,  as  is 
not  highly  faturated  with  Particles, 
which  eafily  and  ftronly  attraCt  one 
another-,  what  thefe  Drinks  are, 
they,  who  know  the  Nature  of  the 
Liquors  which  are  commonly  drunk, 
will  eafily  under ftand. 

As  this  Principle  of  Attraction  The  ope- 
will  account  for  moft  Difeafes ;  fo 
I  doubt  not,  but  that  by  it  likewife  explicable 
the  Operations  of  all  forts  of  Medi-  aimf4' 
cines  may  be  explained.  For  ex¬ 
ample,  Medicines  which  thicken  the 
Blood,  are  fuch  as  confift  of  very 
fmall  Particles,  and  endowed  with 
a  ftrong  attractive  Force,  by  which 
eafily  cohering  to  the  Globules  of 
the  Blood,  they  increafe  their  At¬ 
traction  to  one  another ,  and  fo 
produce  a  Coagulation,  or  at  leaft 
a  thickening  of  the  Blood.  On  the 
contrary,  if  a  Medicine  confilts  of 

fuch 
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fuch  Corpufcles,  as  will  eafily  unite 
with  the  aqueous  Particles,  and  in- 
creafe  their  Attra&ion  •  fo  that  they 
attraft:  the  Globules  of  the  Blood 
with  a  greater  Force,  than  thefe 
Globules  attraft  one  another,  then 
will  the  Globules  recede  from  one 
another,  be  diftufed  thro’  the  Se¬ 
rum,  and  theCoagulum  be  diflolv- 

TheOpe-  A  Gonorrhea  is  undoubtedly 

ration  of  ,  ,  ,  o  •  o  ! 

Mercury,  produced  by  a  very  active  bait, 
which  being  ftrongly  attra&ed  by 
the  Humour  in  the  Glands ,  and 
uniting  to  it,  like  the  Acids  of  Salt 
and  Vitriol  to  Mercury  in  the  Pre¬ 
paration  of  Sublimate,  forms  a  ve¬ 
ry  ‘virulent  pm ,  which  corrodes 
the  Veffels ,  and  produces  Ulcers. 
And  as  Sublimate  lofes  its  corro- 
five  Faculty,  by  the  Addition  of 
more  Mercury,  which  ftrongly  at¬ 
tracts  its  acid  Salts;  fo  Mercury  1 
mixt  with  the  Blood,  attra&s  the 

acid 
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acid  Salts  of  the  Pox,  and  uniting 
to  them,  carrys  them  off,  either 
bp  Stool,  Spittle,  or  otherwife. 
This  Power,  by  which  Mercury  at¬ 
tracts  acid  and  iharp  Saifs ,  is  the 
Reafon  why  Cinnabar  is  fo  good  a 
Medicine  in  fixt  and  vagrant  Pains, 
as  in  a  Rheumatifm :  for  the  Urine 
of  Rheumatick  Perfons  is  found  up¬ 
on  Examination,  not  to  contain  its 
due  quantity  of  Salts,  which  there¬ 
fore  being  retained  in  the  Blood 
turn  acid,  and  produce  Pains. 

Now  ,  who  can  doubt  of  the 
Truth  of  a  Principle  fo  iimple,  and 
yet  which  like  a  Mafter-key  opens 
Works  of  very  different  Contri¬ 
vances,  and  difclofes  an  Uniformi- 
ty  in  all  the  Operations  of  Nature; 
fo  that  every  one  may  fee  and  read 
the  fame  Thought  and  Hand  in  the 
Contrivance,  and  framing  of  every 
part  of  the  Univerfe.  By  it  we  fee 

the 
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the  Realbn  why  the  Branches  of  all 
the  Arteries  in  the  Body.,  have  the 
Sum  of  all  their  tranfverfe  Se£rions 
greater  than  the  tranfverle  Section 

O 

of  the  Aorta  ^  for  if  it  had  been 
otherwife,  there  could  have  been  no 
Mucilage  feparated  for  the  eafiy 
Motion  of  the  Joints,  without  fuch 
a  Structure  as  the  Spleen  at  every 
Joint,  where  this  Mucilage  was  ne- 
ceflary.  By  it  the  Reafon  not  on¬ 
ly  of  the  general  Structure  of  the 
Veffels  is  demonflrated ,  but  like- 
wife  the  Neceflity  of  the  Frame  and 
Situation  ot  the  particular  parts,  as 
of  the  Lungs,  Spleen,  Portay  and 
of  all  the  Glands.  By  it  the  Na¬ 
ture  of  the  Blood  and  all  the  Secre¬ 
tions  may  be  explained.  By  it 
the  whole  animal  Oeconomy,  and 
all  its  Diforders,  the  feveral  Di- 
feafes  incident  to  the  Body,  the 
Nature  of  their  Remedies,  and  the 

ways 
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Ways  of  their  Operations  may  be 
accounted  for.  This  is  that  grand 
Principle,  by  which  all  the  Particles  ' 
of  matter  in  this  Planet  are  a&ua- 
ted.  By  which,  but  with  a  diffe- 
rent  force ,  all  the  Planets  are 
carried  round  the  Sun  $  and  as 
the.  proje&ile  Velocity  of  the  Pla¬ 
nets,  adjufted  to  the  Sun’s  Attra¬ 
ction,  caufes  them  to  move  in  their 
feveral  Orbits ;  fo  the  Velocity  of 
the  Blood,  adapted  to  the  Attra* 
Sion  of  its  Particles,  caufes  the  fe- 
veral  Humors  to  be  fecerned  at  cer¬ 
tain  diftances  from  the  Heart  by 
their  refpe&ive  Glands. 

I  fhall  now  proceed  to  the  (e- 
cond  thing  I  propofed  to  fhew  j 
which  is,  the  manner  whereby  the  fe¬ 
veral  Fluids  ,  after  they  are  formed 
in  the  Bloody  are  feparated  from  it 
by  the  Glands. 
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This  docs  depend  intirely  upon 
the  Figure  and  Stru£lure  of  the 
Glands  *  which  muft  be  therefore 
firft  determined.  As  Truth  when 
plain  and  evident  does  of  itfelf  di- 
fpel  all  falfe  Opinions,  fo  the  true 
Stru&ure  of  the  Glands  being  once 
demonftrated  •  there  will  be  no  Oc- 
cafion  to  refute  the  Doftrine  of 
Ferments  •  nor  the  Hypothecs  of 
Tubes  differing  as  to  the  Figures 
of  their  Orifices,  both  which  have 
been  feveral  times  demonftrated  to 
be  falfe. 

That  the  Glands  are  nothing  but 
Convolutions  of  fmall  Arteries, 
the  greateft  and  moft  accurat  Ana- 
tomifts  of  this  Age ,  Malpighius  , 
Bellini ,  and  Nuck^  have  difcovered. 
And  indeed  that  all  the  Veflels  of 
the  Body,  in  which  the  Liquors  , 
are  continually  moving ,  can  have  1 


no  other  than  a  cylindrical  or  Co¬ 
nical  Form ,  is  demonftrable  from 
the  Nature  of  Fluids,  whofe  Prefi 

?!  J 

fure  is  always  perpendicular  to  the 
Sides  of  the  containing  Velfel,  and 
equal  at  equal  Heights  of  the  Fluid  s 
If  therefore  the  lides  of  the  Veffels 
are  foft,  and  equally  yeilding  eve¬ 
ry  where  ( fuch  as  are  all  the  Tubes 
in  the  Body  of  a  Foetus')  they  rauft 
by  the  Preffure  of  their  contained 
Fluid ,  be  equally  every  where  di- 
{tended  ;  and  confequently  the  Se¬ 
ction  of  fuch  a  V effel  perpendicular 
to  its  Axis  rauft  be  a  Circle,  and 
therefore  the  Veflel  rauft  be  either 
a  concave  Cone  or  Cylinder^  or  at 
leaft  fuch  a  Figure  whofe  tranfverfe 
Se£tion  is  a  Circle. 

The  Circular  Orifices  therefore 
of  the  Glands  can  only  differ  in 
Magnitude,  and  all  forts  of  Parti- 

G  a 
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clcs  of  a  leffer  Diameter  than  that 
of  the  Orifice  of  the  Gland  may 
enter  it ;  fo  that  without  fome  far¬ 
ther  Contrivance,  that  Fluid  which 
contains  the  biggeft  Particles,  muft 
likewife  confift  of  all  the  Particles 
of  all  the  other  Secretions  •  neither 
could  any  Fluid  thicker  than  the 
Blood  be  feparated  from  it,  be- 
caufe  of  the  great  Proportion  of 
the  aqueous  Fluid,  whofe  Particles 
being  vaftly  fmaller  than  any  other  j 
and  invifible  to  the  beft  Micro- 
fcopes,  muft  enter  all  the  Glands, 
and  be  mixt  with  the  fecerned  Fluid. 

How  this  inconveniency  may  be 
prevented ,  and  how  the  Particles 
of  any  fize  may  either  be  fepara¬ 
ted  by  themfelves,  or  with  any  a- 
figned  Proportion  of  the  aqueous 
Fluid,  or  of  other  leffer  Particles, 
I  fliall  now  endeavor  to  fhow. 

fuppofe 
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Suppofe  A  B  to  be 
I  a  fmall  evanefcent  Ar~ 
tery ,  and  that  the 
1  Particles  of  the  leaft 
fize  were  to  be  fe  pa- 
rated  from  the  reft. 

From  the  fide  of  the  Artery  mu  ft 
arife  the  Gland  or  Tube  C  K,  whofe 
Orifice  at  C  is  fuch  as  is  capable  of 
admitting  only  Particles  of  the  leaft 
i  fize,  together  with  the  Aqueous  fluid, 
thele  therefore  will  be  fcparated 
■  from  all  the  other  Particles  of  the 
Blood,  and  the  Tube  C  K  being  a 
Cylinder,  they  will  pafs  to  its  fur¬ 
ther  end  K,  which  is  fuppofed  to 
be  the  Excretory  Duft  of  the 
Gland. 

** 

If  the  Quantity  of  the  Aqueous 
fluid,  feparated  with  the  leaft  Par¬ 
ticles  ntuft  be  diminifhed,  that  fuch 
a  fluid  as  is  requifite,  may  pafs 
thro*  the  Excretory  Drift  K,  from 
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the  Tube  C  K,  you  mu  ft  imagine 
that  feveral  other  fmaller  Canals 
go  out,  as  at  D,  E,  F,  G,  whofe 
Orifices  are  fo  fmall,  that  they  ad¬ 
mit  no  other  Particles  betides  thofe 
of  the  Aqueous  fluid  to  pafs  thro5 
them  ;  and  therefore  as  the  leaft 
Particles,  together  with  the  Aque¬ 
ous  fluid  pafs  along  the  Tube  C  K, 
the  Aqueous  fluid  muft  conftantly 
be  diminifhed,  the  Quantity  of  the 
leaft  Particles  ftill  remaining,  the 
lame  can  pafs  no  where,  but  thro5 
the  Excretory  Du£t  K  j  and  this 
Diminution  of  the  Aqueous  fluid 
will  be  always  according  to  the 
Number  of  the  Canals  E,  F,  G, 
that  is  in  Proportion  to  the  Length 
pf  the  Tube  C  K,  and  therefore 
according  as  the  Gland  is  longer  or 
fhorter,  fo  the  more  or  lefs  Aque-  \ 
pus  fluid  will  pafs  thro’  the  Orifice 


Pt  the  Excretory  Du£i  K,  and  con- 
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fequently  the  fecreted  Fluid  upon 
this  Account  be  thicker  or  thinner. 

If  the  Particles  of  a  middle  fize, 
between  the  biggeft  and  the  leaft, 
are  to  be  drawn  off  from  the  reft 
of  the  Blood.  Let  the  Orifice  at 
the  Gland  C  be  juft  fo  big  as  to 
admit  thefe  Particles,  and  not  any 
of  thofe  that  are  bigger  :  Thefe 
Particles  therefore  ,  together  with 
the  Aqueous  fluid,  and  all  leffer  Par¬ 
ticles  will  pafs  thro’  the  Orifice  C, 
but  if  the  Canals  D,  E,  F,  G,  are 
big  enough  to  receive  all  the  other 
Particles,  and  too  narrow  to  admit 
the  Particles  that  are  to  be  fepara- 
ted  ^  it  is  evident,  that  thofe  Particles 
rnuft  arrive  at  the  Excretory  Duff 
K,  with  what  Proportion  of  leffer 
Particles  is  required. 

Thus  we  fee  how  any  fort  of 
Particles  may  be  drawn  off,  either 
by  themfelyes ,  or  mixt  with  any 

G  4  others 
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others  in  any  Proportion ,  and  this 
is  done  in  the  moft  fimple  manner, 
only  by  Arteries,  for  C  K  is  only 
a  fmaller  Artery,  ftraight,  fpiral, 
or  otherwife  contorted,  and  D,  E, 
F,  G,  are  again  Arteries  fmaller 
than  it,  and  if  any  of  thefe  are  fo 
fmall,  as  to  admit  only  Particles  of 
Serum ,  they  conftitute  lymphatick 
Veffels  •  from  thence  it  is  that  we 
find  LympheduSts  to  arife  in  great 
Numbers  from  thofe  Glands  that 
feparate  thick  Humours,  as  from  the 
Tefiicles,  Liver,  &c. 


Of  the  Quantity  of  Blood  in 
the  Humane  Body. 

Her/ tk  IT  Know  not  upon  what  grounds 

pfsicod  Sl  ^ hfIC*a,>s  an(l  Analomijis  have 
htsbeen  generally  determined  the  Quantity 

id  ft  ■'  J 

il  of  Blood  in  the  Humane  Body,  to 

be 
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be  between  fifteen  and  twenty  five 
pound  Weight,  All  that  I  can  find 
is  the  large  Quantities  of  Blood 
voided  by  Perfons  dying  of  violent 
H&morrhagies  •  fo  that  according  to 
their  feveral  Obfervations ,  fome 
have  afcribed  a  greater,  and  fome 
a  fmaller  Quantity  of  Blood  to  the 
Body.  Dr.  Moulin  has  allotted  by  How  Dr. 
much  a  fmaller  Quantity  than  any, 
and  gives  us  the  Method  by  which  mine  it. 
he  determin’d  it  in  the  Philofophical 
'T ranfaciions .  He  fays.  That  in  a 
Sheep ,  which  alive,  weigh’d  1 1 8 
lib.  he  found  by  bleeding  it  to 
death,  that  it  contain’d  52.  lib.  of 
Blood,  which  is  lefs  than  part  of 
the  Weight  of  the  Sheep.  That 
in  a  Lamb  weighing  30!  lib.  when 
living,  there  was  but  ir  lib.  of 
Blood ,  which  is  about  w  part  : 

Now  upon  the  Suppofition,  that  a 
Man’s  Blood  bears  the  fame  Pro¬ 
portion 
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portion  to  his  Weight,  as  that  of 
the  Lamb’s  (  which  is  the  greateft  ) 
had  to  its  Weight  ,  it  will  follow, 
that  the  Quantity  of  circulating 
Blood  in  a  Man,  weighing  s  60  lib. 
will  not  exceed  8  lib. 

•^either  of  Thefe  Eftimations  ( tho’  widely 

the  fe  Ways  r  i  \ 

different  from  one  another)  are 
both  made  from  the  Quantity  of 
Blood  voided  at  an  open  Vejfel , 
and  they  are  both  founded  upon 
this  Suppofition,  that  almoft  all  the 
blood  in  the  Body  runs  out  at  the 
Wound  3  a  Suppofition  I  can  by  no 
means  allow  to  be  true,  and  which 
I  lhall  evidently  fhew  to  be  falfe. 
For  fuppofe  the  right  external  Ili- 
ac\h rtery  cut  afunder,  fo  as  that 
the  Blood  may  freely  flow  out  of 
the  Wound  :  How  can  the  Blood 
which  is  in  the  right  Leg  below  the 
Wound,  be  emptied  ?  It  is  cut  off 
from  the  reft  of  the  Blood  above, 

which 
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which  (hould  drive  it  forwards,  and 
all  the  Affiftance  it  can  have  from 
collateral  Branches ,  which  commu¬ 
nicate  with  it  can  be  but  very  lit¬ 
tle,  becaufe  they  themfelves  can  re¬ 
ceive  but  a  very  fmall  quantity  of 
Blood ,  the  Blood  running  all  to  the 
Wound,  where  it  finds  the  leaft 
Refiftance.  The  Arteries  in  the 
Leg  can  beat  no  longer,  becaufe 
the  Pulfe  depends  upon  the  Quan¬ 
tity  of  Blood  thrown  into  them 
every  Syftole  of  the  Heart,  which 
in  this  Cafe  is  nothing,  and  thefe 
being  the  only  regular  Caufes  of 
the  Motion  of  the  Blood ,  the  Blood 
muft  ftagnate  in  the  Crural  Vejjels. 
All  that  can  be  faid  is,  that  the 
great  Arteries  will  once  contraft, 
and  may  perhaps  have  fome  fmall 
Vibrations  afterwards ,  by  which 
they  will  thruft  the  Blood  into  the 
capillary  Vejjels ,  and  their  convul- 
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five  Motions  will  fqueeze  the  Blood 
forwards  in  the  Veins  •  but  when 
an  Animal  once  falls  into  Convul- 
fions  by  bleeding,  it  can  bleed  but 
little  afterwards,  the  Motion  of  the 
Heart  ceafing  ;  befides  we  know, 
that  neither  all  Animals,  nor  all 
Parts  of  an  Animal  are  convuls’d 
upon  bleeding  to  death  :  And  tho’ 
the  great  Arteries  may  contract,  yet 
this  Contraftion  mufl:  be  very  lan¬ 
guid  in  the  fmall  Arteries,  which 
being  innumerable,  the  greatefi  part 
of  the  Blood  will  be  lodg’d  in  them, 
there  being  nothing  to  drive  it  out 
of  their  contorted  Channels,  but  it 
mufl;  ftill  remain  in  them,  as  like- 
wife  in  the  Fibres  of  the  Mufcles, 
which  appear  of  a  red  Colour,  only 
upon  the  Account  of  the  Blood  con¬ 
tain’d  within  them,  their  Subfiance 
being  naturally  White.  Again,  tho* 
the  right  and  left  lliack^  Arteries 

do 
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do  in  the  natural  State  receive  an 
equal  quantity  of  Blood  yet  when 
a  Wound  is  made  in  the  Right, 
thro’  which  the  Blood  has  an  cafie 
Paflage,  this  muft  receive  much  the 
greateft  part  of  the  Blood  which 
comes  down  the  Aorta ,  and  confe- 
quently  the  Circulation  of  the  Blood 
muft  be  very  flow  in  the  left  Leg, 
and  no  more  Blood  can  come  from 
it,  than  what  is  thruft  out  meerly 
by  the  Motion  of  the  Body ,  or 
what  flows  naturally  of  its  felf  in 
the  ftrait  and  large  Veffels ,  as  Fluids 
will  do  to  come  to  an  Equilibrium - 
for  the  fame  Reafon  the  afcending 
Trunks  or  Branches  of  the  Aorta  can 
receive  but  a  ftnall  quantity  of 
Blood ,  and  therefore  the  Pulfe  in 
the  Arteries  of  the  Brain  muft  be 
very  languid  or  none  at  all,  upon 
which  Account  the  Motion  of  the 
muft  ceafe,  and 
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\y  that  of  the  Heart.  When  the 
Aorta  begins  to  be  empty  (which 
mu  ft  quickly  happen  when  the 
Blood  runs  out  at  a  Wound  of  a 


large  Artery  )  then  the  Blood  ha¬ 
ving  little  or  no  Refiftance,  will 
flow  eafily  into  the  empty  Veffel , 
and  a  very  fmall  Quantity  of  it 
will  enter  the  Orifices  of  the  Co¬ 


ronary  Arteries  of  the  Heart,  the 
Valves  covering  them,  and  confe- 
quently  the  Motion  of  the  Heart 
muft  ceafe  for  want  of  Blood. 
fffM  ^ *s  ^or  thefe  two  laft  Reafbns, 
on  of  Blood  that  the  larger  the  Vejfels  are  that 
The  r/Zge f  are  wounded,  the  fooner  the  Animal 
Veffd.  dies  •  and  if  the  Aorta  it  felf  was 
cut  afunder ,  there  W'ould  be  a 
fmaller  Effufion  of  Blood  from  it, 
than  from  a  fmaller  Artery  i  For 
fince  it  is  the  Blood  in  the  Aorta 
that  thrufts  forward  the  Blood  in 
the  Veins)  and  makes  it  pafs  from  N 
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the  Vena  Cava  into  the  right  Auri¬ 
cle  of  the  Heart ;  it  is  plain,  that 
when  the  Blood  in  the  Aorta  is  in¬ 
tercepted  ,  the  Blood  will  be  no 
longer  driven  thro’  the  Veins ,  but 
will  ftagnate  in  them,  no  more  of 
it  coming  to  the  Heart,  than  what 
by  reafon  of  the  Fulnefs  of  the 
Veins  flows  into  it,  and  confequent- 
ly  the  Heart  throwing  but  a  fmall 
Quantity  of  it  into  the  Aorta ,  the 
Circulation  will  be  quickly  ftopt, 
both  in  the  Afcending  and  Defen¬ 
ding  Trunks,  and  there  will  be  no 
greater  effufion  of  Blood  than  what 
can  be  contain’d  in  the  great  Arte¬ 
ry  which  holds  but  little.  Where- 
foever  the  Wound  is  made,  fo  long 
will  the  Animal  live,  as  the  great 
Artery  keeps  full,  but  whenever  that 
begins  to  empty,  the  Blood  in  all 
its  Branches  muft  flop,  and  confe- 
quently  the  Animal  muft  die. 

T  13 
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The  great-  The  Veffels  of  the  Animal  Body 
(Stt  Flux  of  x/  7 

Bkod from  are  not  meer  una#ive  Tubes,  but 
Ifi  Vejfds  as  they  may  be  gradually  dilated, 
fo they  can  gradually contra#  again- 
and  as  they  cannot  fuller  any  vio¬ 
lent  and  fudden  Stretching  without 
breaking,  fo  neither  can  they  im¬ 
mediately  contra#  upon  any  hidden 
Evacuation.  And  therefore  when 
any  great  Artery  is  wounded,  the 
Animal  dies  after  a  few  Pulfations 
of  the  Heart,  the  grea t  Artery  be¬ 
ing  immediately  emptied  :  But 
when  a  fmall  Artery  at  a  great  di- 
ftance  from  the  Heart  continues 
bleeding  howly ,  all  the  Veffels 
throughout  the  whole  Body  gradu¬ 
ally  contra#,  fo  that  after  many 
Pounds  are  evacuated,  they  may  be 
as  full  as  they  were  at  hrft,  and 
confequently  the  Animal  not  fo 
much  as  faint,  the  Veffels  in  the 
Brain  being  hill  kept  full,  and  the 
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Spirits  driven  forwards  jn  the 
Nerves-,  nor  can  the  Animal  die  till 
fuch  time  as  the  Vejjels  contract:  no 
more.  It  is  for  this  Reafon  that 
we  have  no  Obfervations,  which 
give  account  of  fuch  large  effufions 
of  Blood.,  at  Wounds  of  the  great 
Arteries,  as  we  have  from  the  fmall 
Vejjels  of  the  Nofe,  and  from  the 
Hdemorrhohles  and  therefore  Do¬ 
ctor  Moulin  s  Determination  of  the 
Quantity,  of  the  whole  Mafs  of 
Blood,  which  is  calculated  from  the 
Quantity,  voided  at  the  Carotide 
and  Jugular  Veffels ,  is  much  left 
than  what  others  from  the  Obfer- 
vation  of  Hdemorrbagies  of  fmall 
Vejjels  have  determin’d  it  to  be. 

This  Contra&ive  or  Elaftick  Pow-  gei. 

er  of  the  Veffels  is  not  equal  in  all  h  «/>«- 

_  r  M  ’  r  .  •  1  Cmc  upon 

Bodies  •  tor  in  tome  it  is  greatly  any  fad* 
diminifh’d  by  the  Vilcid'ity  of  the  Ev4x 

J  .  ,  CHUHon. 

Blood,  and  the  Obltruchon  in  the 
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Fibres  and  Capillary  Vejfels ,  and 
therefore  fome  Men  may  die  of  a 
much  lels  effufion  of  Blood  than 
others,  who  perhaps  may  have  a 
lefs  Quantity  of  Blood.  It  is  for 
the  fame  Reafon  that  fome  Perfons 
faint  upon  opening  a  Vein  of  the 
Arm,  whilft  others  do  not.  If  this 
Elaftick  Power  of  the  Vejfels  is 
ftrong  and  great,  then  as  the  Blood 
is  let  out,  the  Arteries  of  the  Via 
Mater  contraft,  and  are  kept  full 
as  well  as  the  Coronary  Vejfels  of 
the  Heart,  and  confequently  there 
is  neither  Blood  nor  Spirits  want¬ 
ing  for  performing  the  Motion  of 
the  Heart  ;  but  it  happens  juft 
otherwife,  where  this  Elaftick  Tone 
of  the  Vejfels  is  wanting,  that  is, 
to  fuch  as  have  a  foft  and  loofe 
Flefli,  a  lax  and  cache&ick  habit  of 
Body ;  and  therefore  when  they  re¬ 
quire  bleeding,  it  is  convenient  to 

ftop 
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flop  the  Blood  at  fmall  intervals, 
to  give  the  Vejj us  time  to  cOntraft, 
before  the  full  Quantity  that  is  de- 
fign’d  be  drawn  off  ;  and  if  they 
are  ready  to  faint,  the  furprizing 
them,  by  throwing  cold  Water  in 
the  Face,  to  caufe  a  fuddeii  Con¬ 
tra  clion,  and  the  putting  of  them 
into  an  horizontal  Pofture,  that  the 
Fejfcls  of  the  Brain  may  fill,  and 
the  Blood  from  all  the  depending 
Parts,  have  a  more  eafle  Reflux, 

1  i  .  y 

does  prevent  it.  It  is  the  want  of 
the  fame  Energy  of  the  Vejfels  that 
caufes  fome  to  faint  upon  any  hid¬ 
den  Evacuation  by  Urine,  Stool,  or 
any  other  ways. 

That  this  is  the  true  Reafon  of A  Pr0of 

r.  .  r  t  i  •  ofthisRed * 

tainting  upon  any  iudden  or  vio -jon, 
lent  Evacuation,  and  not  the  draw¬ 
ing  off  of  the  Spirits  (as  is  general¬ 
ly  faid)  appears  not  only  from  this, 
that  fuch  as  faint  upon  bleeding  at  the 

H  2  Arm, 
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Arm,  do  not  faint  upon  Cupping, 
tho’  the  fame,  or  a  greater  Quanti¬ 
ty  of  Blood  be  drawn  off*  this  way, 
but  likewife  from  the  fainting  of 
Perfons  tapped  for  an  Afcites ,  if  it 
happens,  that  too  great  a  Quantity 
of  the  W aters  is  drawn  off  at  once. 
None  can  fuppofe  that  the  Spirits, 
which  are  in  the  extravafated  Lym¬ 
ph  a  y  have  an  immediate  Influence 
upon  the  Nerves  and  Heart,  that 
their  Subtraction  fhould  prefently 
drain  the  Nerves  of  Spirits,  nor  can 
any  think  ,  that  the  Spirits  are  fo 
quickly  fpent,  as  immediately  to 
fuffer  upon  the  account  of  the 
■want  of  a  Supply  from  an  extrava¬ 
fated  F  luid :  but  the  Cafe  is  this  j 
In  an  Afcites ,  the  defcending  Trunk 
of  the  Aorta ,  and  all  its  Branches 
being  confiderably  compreffed,  the 

1  neceffarily  dilate  the 
Branches  beyond  their 

natural 


Blood  mi 
afcending 
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natural  Bignefs  ^  but,  when  the  Wa¬ 
ters  are  let  out  to  any  considerable 
Quantity  at  a  time,  the  Blood  has 
a  more  free  Paflage  into  the  de¬ 
fending  Trunk ,  the  Sum  of  the 
Cavities  of  both  Arteries  is  aug¬ 
mented,  and  the  Quantity  of  Blood 
thrown  out  every  Syftole  not  be* 
ing  greater,  the  Arteries  cannot  be 
fo  much  dilated,  and  confequently 
the  Pulfe  becomes  fmall  and  weak, 
and  the  Spirits  therefore  are  but 
flowly  propelled  thro’  the  Nerves, 

■>  the  Blood  flows  but  in  a  final! 
quantity  into  the  Coronary  Veffels 
of  the  Heart,  and  confequently  a 
Syncope  muft  enfue,  till  the  Vef- 
|  fels  can  recover  their  Tone,  and 
the  Blood  in  all  the  Arteries  comes 
to  an  ^Equilibrium }  and  therefore 
it  is  neceflary  to  rarifie  the  Blood, 
and  roufe  the  languid  Motion  of 
the  Spirits  by  a  Cordial. 

I  '  H  3 


That 
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That  the  Compreflion  of  the  de, 
fcending  Artery  mu  ft  throw  a  grea¬ 
ter  Quantity  into  the  afcending 
Branches  is  demonftration,  and  that 
this  Quantity  is  confiderable,  and 
does  affect  the  whole  Machine,  is 
evident  from  the  Flufliing  and 
Hcad-ach  which  fome  feel  after  a 
plentiful  Meal,  when  the  Stomach 
and  Guts  being  loaded,  prefs  upon 
the  defcending  Trunk,  and  con¬ 
trail:  its  Cavity,  which  are  the  Cau¬ 
ses  why  a  greater  quantity  of  Blood 
paffes  into  the  afcending  Trunks; 
pn  the  contrary,  if  the  Cavity  of 
the  defcending  Trunk  fhould  be  di¬ 
lated  ,  there  will  be  a  lefts'  Qiianti¬ 
ty  of  Blood  thrown  into  the  afcen- 
dingTruhks,  and  confequently  the 
fiftecfts  on'  the  Animal  Body  tnuft  be 
at  leaft  as  legible.. 

This  conttaSive  Power  of  the 
Veffyl, f  ought  to  be  duly  confider’d, 

before 
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before  the  leaft  Quantity  of  Blood  Tfffn 
be  drawn  in  moft  acute ,  as  well 

1  •  t  T'v  *  f*  f*  r*  T  IT  dTid  Utt~ 

as  chronicle  Dileaies ;  lor  1  could  certainty  of 
eafily  fhew  how  it  may  be  loft  to 
a  great  Degree ,  in  a  few  Hours. 

And  in  no  Cafe  whatfoever  is  the 
drawing  off  a  large  quantity  of 
Blood  at  a  time  juftifiable,  fince  it 
may  be  done  more  fafely,  and  to 
as  good  Purpofe  at  fmall  Intervals. 

It  is  evident  from  the  Theory  of 
Secretions ,  that  both  the  Quantity 
and  the  Quality  of  the  Secretions 
may  be  altered  by  Blood-letting ,  and 
therefore  when  the  Blood  is  upon 
a  Ferment,  and  generates  new  Co- 
hefions ,  of  whofe  Nature  we  are 
ignorant ,  it  is  a  Rifque ,  which 
without  evident  and  cogent  Rea- 
fons,  ought  not  to  be  run.  But 
to  return. 

If  we  give  any  Credit  to  the 
Obfervations  of  Phyficians,  we  muft 

H  4.  be. 
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greater  Relieve  the  Quantity  of  Blood  in 
dl  the  Humane  Body  to  be  above  25 

TkolZ  POLlnti  Weight.  1  fo)  Rulatidus 
vatkns  of  tells  us ,  that  he  cured  one  of  a 
^nsf1'  bleeding  at  the  Nofe,  after  he  had 
bled  in  one  Day  about  Ten  pound 
Weight.  (7>J)  Petrus  Borellus  ob- 
ferves,  that  a  full  bodied  jovial 
Taylor  loft  Ten  pounds  of  Blood 
by  the  Haemorrhoides ,  and  that  he 
cured  him  with  the  Syrrup  of  dried 
Rofes.  (c  )  Sckgnclqm  quotes  Mon¬ 
tanas  for  one  that  voided  Two 
pounds  and  more  of  Blood,  by  the 
Piles,  every  Day  for  forty  five  Days 
together,  and  was  afterwards  cu¬ 
red.  -(d)  Bartholin  fays,  that  he 
faw  one  vomit  fixteen  pound  of 
Blood  without  the  leaft  ill  Confe- 
quence.  And  he  takes  Notice  of 

(a)  Rulandus  Curat,  57,  Cent.  x. . 

(b)  Cent.  iv.  Obf.  Lviii,  (c)  Lib,  tert.  Ob£ 
pis,  (4.)  Cap.  de  Corde, 

ppe 
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one  who  bled  forty  eight  pound  in 
three  Days  by  the  Nofe,  from 
And.  Argolm.  ( a)  Sckenckjm  has 
feveral  Obfervations  of  profufeJLe- 
morrhagies  of  the  Nofe.  He  men¬ 
tions  a  Nun  of  a  thin  Habit  of  Bo¬ 
dy  y  who  by  bleeding  at  the  Nofe, 
fpitting  of  Blood ,  and  with  Urine, 
voided  eighteen  pound  of  Blood ; 
fhe  was  cured  by  one  Drachm  of 
Pbilonittm  Perficum.  Brafavolus  cu¬ 
red  a  Lady  of  a  bleeding  at  the 
Nofe  ••  the  Blood  which  he  weigh- 
*  ed,  befides  -what  fell  upon  the 
Ground,  Linen  and  Cloaths ,  Was 
eighteen  Pound.  Marcellm  Dona¬ 
tes  recovered  one  of  a  bleeding  at 
the  Nofe,  who  in  two  Nights  and 
one  Day,  bled  above  twenty  pound 
Weight,  as  he  found  by  weighing 
it.  And  at  laft  he  tells  us  of  One 


*  . 

( a)  Lib,  de  capite  ObL  cccmiii. 


who 
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who  in  fix  Days  bled  forty  pound 
at  the  Nofe. 

Now  if  the  Quantity  of  Blood  in 
the  Humane  Body  was  not  confi- 
derably  greater  than  its  common 
Eftimate,  thefe  Perfbns  could  ne¬ 
ver  have  furviv’d  fuch  profufe  effu- 
fions  of  their  Blood.  All  of  them 
bled  more  than  Dr.  Moulin  reckons 
to  be  in  the  Body,  and  many  of 
them  more,  and  almoft  double  of 
the  largeft  Quantity  which  is  al¬ 
low’d  of  by  any :  So  that  either  we 
muft  deny  thefe  Matters  of  Fa&, 
or  we  muft  own,  that  our  higheft 
Eftimates  of  the  Blood  fall  much 
fhort  of  the  true  Quantity.  With¬ 
out  doubt  Men  differ  in  the  Quan¬ 
tities  of  their  Blood ,  as  well  as  in 
the  Weight  of  their  Bodies :  But 
none  of  thefe  above-mention’d  are 
noted  to  have  been  of  a  full  habit 
of  Body  except  Borellm’s  Taylor  5 
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and  it  is  particularly  faid  of  the 
Nun  in  Scl^enckitts,  that  Che  was  a 
fpare  and  thin  Woman ,  and  that' 
her  bleeding  could  not  proceed  from 
a  Plethora. 

Having  therefore  fufficiently  pro¬ 
ved,  that  the  quantity  of  Blood  in 
the  Humane  Body  muft  be  much 
greater  than  the  common  Eftima- 
tion  :  I  fhall  in  the  next  Place  en¬ 
deavour  to  Chew  how  much  at  leaft 
it  is. 

By  Blood  I  underftand  not  only  What  is 
the  Fluid  in  the  Veins  and  Arteries, 
but  likewife  that  in  the  L ymphe- 
duSls^  Nerves ,  or  any  other  Vejfel 
of  the  Body,  becaufe  they  are  all 
Parts  of  the  Blood,  leparated  from 
it  by  the  Force  of  the  Heart,  and 
many  of  them  by  the  fame  Force 
return  to  it  again  ^  and  therefore, 
when  I  fpeak  of  the  quantity  of 
blood  ip  the  Body,  I  would  be  un- 

deritooc! 
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derftood  to  mean  the  quantity  of 
circulating  Fluids.,  of  what  kind  fo- 
ever  they  be,  at  other  Times  I 
fhall  ufe  the  Word  in  its  common  . 


Signification. 

The  whole  j  fUpp0fe  the  whole  Body  is  no- 

rioriv  TYfrlnP  JL  JL  J  . 

of  ref  els  thing  but  Tubes  or  Vejfels  full  of 
mndPimis.  gi00({  or  Liquors  feparated  from  it. 

This  is  now  agreed  on  by  all  who 


underftand  the  Fabrick  of  the  Bo- 

- 


dy,  and  is  evident  from  nice  Mer¬ 
curial  Inje&ions  of  the  Vejfels ,  and 
may  be  plainly  feen  by  Microfcopes. 
Leeuwenhoecf  fays,  That  there  feem- 
ed  to  be  above  i  oooo  Blood- velfels 
in  the  fpace  of  t  of  an  Inch  fquare. 
You  cannot  prick  your  Finger  with 
the  finefi:  Needle  but  it  wounds  a 
Blood-veffel.  The  Fibres  of  the 
Mufcles  ( which  make  by  far  the 
greatefi:  part  of  the  Body  )  are  full 
of  Blood,  and  the  Fibres  of  the 
...  r.  •  Bones 
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Bones  are  not  without  their  Fluid, 
as  I  fliall  fhew  afterwards. 

I  therefore  confider  the  Veffels Tllc.  Pr°- 
full  of  Fluids,  as  fo  many  folid  Cy-  the  Fluids 
tinders ,  and  the  Coats  of  the  Vef-  jjf  v  b 
fch,  as  fo  many  concave  Cylinders 
of  the  fame  height,  whole  Propor¬ 
tion  to  one  another  may  be  thus 
determined.  Let  A  B 
G  H  reprefent  the  circu-  & 

lar  Section  of  a  Veffel,  of 
which  call  the  Diame-  Aj 
ter  A  B}  a ,  the  Diame¬ 
ter  c  d  of  the  Cavity , 
b.  Circles  being  to  one 


a 


another  as  the  Squares  of  their  Di¬ 
ameters,  the  Square  of  the  whole 
Se&ion  is  a1,  the  Square  of  the  Ca¬ 
vity  is  az — 2  a  b+  b'y  which  being 
fubftra&ed  from  the  Square  of  the 
whole,  there  remains  2  a  b — bz  pro¬ 
portional  to  the  annular  Space 
A  BG  H  cd  f  E,  and  confequent- 

ly 
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ly  in  a  Body  compos’d  of  fuch  Vef 
fels  filled  with  Fluids,  the  Fluids 
will  be  to  the  Solids ,  or  Coats  of 
the  Veflels  as  d — 2  a  b  +  b1  is  to  2  a  b 

—b\ 

fmj™f  Now  if  the  whole  Body  wras 

refits,  compofed  of  Veins  or  Arteries,  it 
were  eafie  to  determine  the  Quan¬ 
tity  of  Blood  in  the  Animal  Body. 
But  we  find,  that  the  Coats  of  the 
Arteries  have  a  greater  Proportion 
to  their  Cavities,  than  the  Veins 
have  to  theirs,  and  thele  again  have 
a  greater  Proportion  to  their  Ca¬ 
vities,  than  the  Lymphatick^  Veffels 
have  to  theirs,  and  there  may  be 
one  Proportion  of  the  Nerves,  ano¬ 
ther  of  the  Fibres  of  the  Mufcles, 
and  another  of  the  Fibres  of  the 
Bones,  all  which  ought  to  be  known 
before  the  quantity  of  blood  in  the 
animal  Body,  can  be  exa&ly  de¬ 
termin’d. 


The 
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The  thicknefs  of  the  Coats  of 
the  Blood-vefTels  may  be  thus  ex¬ 
actly  found :  Slit  a  piece  of  a  Blood- 
veffel,  and  reduce  it  to  the  Form 
of  a  Parallelogram ,  then  weigh  it 
in  Water,  and  by  that  means  find 
the  Weight  of  Water  equal  to  it  in 
bulk.  This  weight  reduced  to  de¬ 
cimal  Parts  of  an  Inch  call,  d,  and 
fuppofe  the  length  of  the  ParaU 
lelogram  equal  to  e,  and  its  breadth 
=  c,  its  thicknefs  f.  Then  d  =  e  cf 
and  confequently  —f  the  thick¬ 
nefs  of  the  Coat  of  the  VeffeL 

Thus  a  piece  of  the  Aorta  of  The Pro- _ 
a  Calf  I  found  to  be  equal  to 
0.071897  parts  of  an  Inch  of  Wa-'"A  Ar: 

•  .  |  '  1  ,  ,  1  *  ,  teriestotkt 

ter,  its  length  was  1 . 1 ,  its  breadth  a,  ms  of  the 
1 .28,  and  therefore  its  Thicknefs Arterw • 
was  0.05  1.  The  Diameter  of  the 
Cavity  of  this  Artery  was  0.407. 
and  confequently  a- — ,2  a  b  \bz  equal 
to  o.  1 65649,  and  2  a  b — b-  equal  to 

°-°9  343^  o 


1 12  Of  Animal  Secretion. 

o.o93432aand  therefore  if  thewhole 
Body  was  com po  fed  of  Arteries  or 
Veifels  which  had  the  fame  Pro¬ 
portion  to  thei-  Cavities,  as  the  Ar¬ 
teries  have  to  theirs,  the  Blood 
would  be  to  the  folid  part  of  the 
Body,  as  1.7  to  i5  and  a  body 
Weighing  1 60  Pound,  would  have 
100  Pound  of  blood. 

After  the  fame  manner  I  found 
that  the  thicknefs  of  the  Coats  of 
the  Vena  Cava  of  the  fame  Calf 
the  Coat  e/  was  0.0097.  The  Diameter  of  this 
the  Fans.  yem  was  $ its  Square  is  0.380- 

689,  and  2  ab  —  b'  ==±  0.0243  1 596. 
If  therefore  the  body  was  compofed 
of  Veffels,  whofe  Coats  had  all  the 
fame  Proportion  to  their  Cavities, 
that  the  Coats  of  the  Veins  have 
to  theirs,  the  Blood  would  be  to 
the  folid  part  of  the  body,  as  1 5,6 
to  1  ,  and  in  a  body  weighing 
one  hundred  and  fixty  Pound , 

there 


the  Pro- 
portion  of 
the  Blood 
in  the 
Veins  to 
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there  would  be  above  one  hundred 

f 

and  fifty  Pound  of  blood. 

It  is  to  be  obferv’d,  that  thefe 
Proportions  of  the  thicknefs  of  the 
Coats  of  the  Veffds  to  their  Cavi¬ 
ties  were  taken  when  the  Vejfels 
were  empty,  and  confequently  when 
the  Coats  were  thickeft,  and  the 
Diameter  lead,  for  all  the  Veffels^ 
efpecially  the  Arteries.,  {brink  and 
con t raft  when  they  are  empty.  Let 
us  fuppole  the  Diameter  of  the  Ca¬ 
vity  of  the  Artery  which  Was 
0.407 ,  to  be  increafed  o.  1.  the 
Square  of  this  Cavity  would  be 
0.257049  ,  and  confequently  the 
blood  would  be  to  the  folid  part 
of  the  body,  as  2.7  to  1.  If  the 
Diameter  were  increafed  0.2  the 
blood  would  be  to  the  Veffels,  as 
3.9  to  1.  If  0-3  ,  it  would  be  as 
5.3  to  1.  From  thele  Proportions 
one  may  judge  more  exaftly  to  what 

I 
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the  Dia¬ 
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FejJeL 
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Degree  the  blood  is  heated  or  rati¬ 
fied  in  inflammatory  Feavers,  by  the 
Largenefs  of  the  Pulfe  :  As  alfo 
how  fmall  a  Quantity  of  blood  muft 
be  thrown  out  at  the  Heart  every 
Syftole  in  languid  Feavers  when  the 
Pulfe  is  fmall. ' 

How  the  It  is  fiirprizing  to  fee  how  little 
maybe  di-  encreafe  of  the  Diameter  of  the 
hud  in  Cavity  of  the  Artery  diminiflies  the 
rifms.  thicknefs  of  its  Coats  •  for  if  we 
add  to  the  Square  0.257049,  the 
annular  Space  which  we  found 
to  be  0.093432,  then  0.35048c 
is  the  Square  of  the  Diameter  of 
the  whole  Artery,  that  is  both  of 
its  Coats  and  Cavity .  The  Square 
Root  of  this  Number  is  0.592, 
from  which  if  we  fub trail  the  Dia¬ 
meter  of  the  Cavity,  there  remains 
0.085,  the  half  of  which  0.0425 
is  the  thicknefs  of  the  Coat  of  the 
Artery.  Thus  I  find  that  the  Dia¬ 
meter 
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meter  of  the  Aorta  may  be  encrea- 
fed  eight  times  its  firft  bignefs  be¬ 
fore  its  Coats  become  fo  thin  as  the 
Coats  of  the  Cava.  This  fhews  how 
prodigioufly  Aneurifms  may  dilate 
the  Arteries  ^  and  how ,  when  a 
large  Trunk  of  an  Artery  in  the 
Arm,  Leg  or  Thigh  is  tied,  the 
final!  Arteries  (which  all  commu¬ 
nicate  with  one  another)  may  di¬ 
late  to  carry  on  the  Circulation  of 
the  Blood. 


The  next  fort  of  Vejfels  I  come  of  tht 
to  confider  is  the  Fibres  of  the^^i 
Mufcles,  which  tho’  they  may  be in  t,]s  F,~ 

L5,,  ,  J  -  ,  bre  of  tht 

more  bulky ,  yet  they  cannot  be  mUjcUs. 
more  numerous  than  the  Arteries  j 
for  every  Fibre  muft  have  at  leaft 
one  Artery,  and  it  is  probable  it 
has  feveral.  They  without  doubt 
have  confiderable  Cavities ,  being 
they  fwell,  are  blown  up,  and 
thereby  considerably  fhortned  when 
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the  Mufcles  ad.  And  their  :  fides 
can  be  but  thin,  or  clfe  they  could 
not  be  diftended  by  fo  fmali  a 
Force.  Befidcs  the  Blood  appears 
as  plainly  thro’  them  as  it  does 
thro’  an  Artery  of  an  equal  bignefs, 
and  therefore  we  cannot  judge  their 
fides  to  be  thicker  than  the  Coat  of 
an  Artery  of  an  equal  bignefs.  The 
Proportion  of  the  thicknefs  of  their 
fides  to  their  Cavities  is  not  to  be 
taken  after  tne  Manner  we  have 
done  thofe  of  the  Veins  and  Ar¬ 
teries,  but  that  we  might  make 

J  ,,  O 

forne  Eftimate  of  it,  I  made  the 
following  Experiment. 

I  took  a  piece  of  the  Inteftine  of 
a  Dog,  with  part  of  the  Mefentery 
and  'Pancreas  Ajellii ,  and  having 
carefully  emptied  it  of  all  its  Con¬ 
tents,  I  weighed  it  exadly  with 
all  the  Blood  in  the  Veffels,  its 
Weight  was  one  Ounce  and  a  half, 

-  one 
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one  Drachm  and  eighteen  Grains  • 
then  I  inje&ed  warm  Water  into 
the  Artery,  and  having  diffidently 
waffied  out  all  the  Blood,  f  blew 
it  up,  and  hung  it  up  to  dry  in  the 
Shade  ■  after  it  had  dried  about  a 
Week,  I  weighed  it  again,  audits 
Weight  was  two  Drachms,  two 
Scruples,  and  eleven  Grains  :  By 
which  it  appears,  that  it  had  loft 
fix  hundred  and  thirty  feven  Grains, 
and  that  there  remained  only  one 
hundred  and  fixty  one  Grains.  Now 
this  Lofs  could  be  only  of  the  Flu- 
ids,  which  being  diluted  with  the 
warm  Water,  were  the  more  eafi- 
ly  evaporated,  and  therefore  if  the 
Blood  in  every  part  of  the  body 
bore  the  fame  Proportion  to  the 
folid  Part,  that  it  does  to  the  folid 
Part  of  the  Inteftines,  their  Propor¬ 
tions  would  be  3.  9  to  1,  and  a 
body  weighing  one  hundred  and  fix- 

I  3  fv 
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ty  Pound  would  contain  one  hun¬ 
dred  and  twenty  feven  Pound  of 
Bloody  fo  that  even  the  Fibres  of 
the  Mufcles  are  lefs  folid  than  the 
Arteries.  But  the  Fibres  which  per¬ 
form  the  Periftaltick  Motion  of  the 
Inteftines,  are  not  fo  fpongy  as  the 
Fibres  of  the  Mufcles,  for  we  find 
them  firmer  and  harder ;  befides,  if 
we  conflder  that  the  Periftaltick 
Motion  is  performed  by  a  very  fmall 
Contraction  of  the  Fibres,  for  which 
a  very  fmall  Inflation  will  fuffice  • 
but  the  Contra&ion  of  the  Fibres 
of  the  Mufcles  being  great,  they 
tnuft  be  confiderably  inflated,  and 
confequently  more  fpongy,  and  ca¬ 
pable  of  receiving  a  larger  quanti¬ 
ty  of  Bloody  than  the  Fibres  of  the 
Inteftines  •  and  therefore  it  is  evi¬ 
dent,  that  in  the  Mufcles  which 
make  up  far  the  greateft  part  of  the 
Ppdy,  the  Proportion  of  the  Blood 

to 
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to  the  folid  Fibres  mu  ft  be  above 
3.9  to  1,  or  almoft  as  4  to  1. 

To  know  what  Proportion  the  Of  the 
Fluids  of  the  Nerves  bear  to  the  fo-  if  Fluids 
lid  Part  of  the  Nerves.  I  dried  a  lMhe 

.  #  Ixtrves, 

piece  of  the  Medulla  Sphialis  with¬ 
out  any  Art  or  Preparation,  excep¬ 
ting  the  flitting  of  it,  and  I  found 
that  it  loft  near  4ths  of  its  Weight, 
fo  that  it  appears,  that  even  the 
Nerves  are  not  more  folid  than  the 
other  Parts.  And  as  to  the  Lym- 
phatick  Veffels,  I  believe  every  one 
will  eafily  agree,  that  the  Fluids  in 
them  bear  a  much  greater  Propor¬ 
tion  to  their  Coats,  than  what  has 
yet  been  found. 

The  Bones  of  all  the  Parts  in  the  Of  the 
Body  feem  to  bid  the  faireft  for  ffAml 
Solidity,  and  yet  even  their  Fibres  ^  ths 
are  not  without  their  circulating 
Juices,  what  elfe  is  the  Callus  which 
unites  and  cements  the  Extremities 

I  4  *  of 
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of  broken  Bones  ?  In  it  there  are 
no  Fibres,  nor  Parts  to  be  difln- 
guifhed,  but  it  appears  like  an  uni¬ 
form  infpiffated  juice.  At  what¬ 
ever  Time  or  Age  the  Misfortune 
of  a  broken  Bone  happens,  this  juice 
is  always  at  hand,  which  fhews, 
that  it  is  always  circulating,  tho’ 
llowly  :  If  it  ftagnated,  it  would 
harden,  as  it  does  when  it  is  ex- 
travafated,  and  forms  a  Callus  ;  and 
confequently  all  the  Paffages  being 
obftru&ed ,  no  broken  Bone  could 
unite.  This  Juice  is  like  to  the 

...  «y  ■ 

vifcous  Sap  of  Trees  •  for  without 
doubt  a  Fluid  may  move  as  eafily 
thro5  the  Fibres  of  the  Bones ,  as 
thro  the  Fibres  of  an  Oak.  The 
E^crefcencies  of  the  very  Subfiance 
of  the  Bones ,  their  Nodes,  Swel¬ 
lings,  and  foftening  like  Wax,  of 
which  there  are  feveral  Inftances  to 
be  found  in  Authors,  even  of  Per- 

ft.  v  •  **.y  •.  .<  4  x  IJ •  T  '  .u  "■  J  ^ 
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ions  grown  in  Years,  do  fufficient- 
ly  evince  a  fluid  circulating  thro’ 
their  Fibres,  No  doubt  but  that 
the  older  we  grow,  the  narrower 
are  the  Channels  of  the  Fibres,  the 
vifcid  Fluid  hardening  towards  their 
Sides,  and  after  Death  intirely  ob- 
ftru£ting  them,  fo  that  the  whole 
Fibre  appears  folid  •  but  ftill  it  is 
really  no  part  of  the  Fibre,  no  more 
than  the  Cruft  with  which  fome 
Waters  line  the  Pipes  thro’ which 
they  run,  is  part  of  che  Wooden  or 
leaden  Pipe,  or  the  Glew  in  which 
a  Sponge  has  been  foaked,  can  be 
faid  to  be  part  of  the  Sponge  : 
And  as  thefe  may  be  taken  out, 
without  taking  away  any  of  the 
Subftance  in  which  they  are  con¬ 
tained,  fo  like  wife  may  this  Fluid 
in  the  Bones.  What  die  is  then 
Jelly  made'  of  Harts-hom ,  Fata' 
Fluid  extracted  by  boiling  Water, 

>'■  the 
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the  Fibres  and  Subftance  of  the 
Horn  ftill  remaining  undiffolved  ? 
Is  not  the  Jelly  extorted  by  Pa¬ 
pins  Digefter  out  of  dry  and  folid 
Bones  the  lame  Fluid  ?  That  I 
might  know  what  Proportion  it 
bears  to  the  Fibres  of  the  Bones ,  I 
cauled  the  Bone  in  the  Knuckle  of 
Beef,  being  firft  boiled,  and  the 
Marrow  taken  out,  to  be  put  into 
the  Digefter.  Before  it  was  put 
in ,  it  weighed  22  Ounces  6i 
Drachms,  when  it  was  taken  out 
and  dried,  it  weighed  1 1  Ounces 
it  Drachm,  fo  that  it  loft  above 
half  its  Weight,  and  yet  the  Tex¬ 
ture  of  the  fmalleft  Fibre  in  the 
moft  fpongy  Part  of  the  Bone  was 
not  broken,  and  the  middle  or  more 
folid  Part  appeared  to  be  made  of 
Parallel  Lamina,  of  which  four  or 
five  would  hardly  exceed  the  thick- 
ucfs  of  a  Sheet  of  Paper.  And  I 

doubt 
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doubt  not  but  that  if  the  Experiment 
had  been  made  upon  younger  Bones^ 
but  tnat  the  Proportion  of  the  Fluids 
to  the  foltd  Part  would  have  been 
found  to  be  mu  h  t  reater.  Now 
if  the  Bones  contain  Such  a  quan¬ 
tity  of  Fluid,  what  do  the  Ten¬ 
dons  ,  Membranes ,  Ligaments  and 
Cartilages ,  which  are  much  fofter 
Subftances,  and  which  upon  boil¬ 
ing;  like  wife  yield  a  Jelly  ?  And  is 
not  Glew  which  is  extracted  out  of 
the  Skins  of  Animals  fuch  a  fort  of 
Fluid  ?  So  that  it  is  highly  proba¬ 
ble,  that  there  is  not  a  Fibre  in  the 
whole  Body,  in  which  fome  Fluid 
or  other  does  not  circulate,  but 
which  hardening  after  Death,  and 
perhaps  fome  part  of  it  before,  no 
Elixation  whatfoever  can  extraft. 

Thus  have  I  confider’d  the  feve-  The  Coats 


ral  forts  of  Subftances  in  the  Body, 
md  ftievyn  what  Proportion  the  pfM  «f «- 

1  t-\i  •  i  therVei • 
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Fluids  in  each  of  them  bear  at  leaf 
to  their  folid  Parts,  I  fay  at  leaf, 
for  no  Preparation  nor  Art  can  ex- 
trad  a  Fluid  fo  vifcid ,  and  fo  apt 
to  harden,  as  the  Blood  is,  out  of 
the  innumerable  Meanders  of  fuch 
infinitely  fmall  Veffels .  I  have  al- 
fb  fuppofed  the  Coats  of  the  Veins 
and  Arteries  to  be  perfedly  Solid, 
that  is,  without  Fluids,  whereas  it 
is  evident  to  the  naked  Eye,  and 
agreed  on  by  all  Anatom ijls ,  that 
they  are  compofed  of  Myriads  of 
Veins  and  Arteries.  What  an  -  in¬ 
numerable  company  does  an  Inflam¬ 
mation  of  the  Eye  fhew  upon  the 
Tunica  ConjnnB.iv a ,  and  are  there 
not  many  more  to  be  difcovered  by 
Mkrof copes ,  and  the  finer  the  Glaf- 
fes  are  which  we  ufe,  ft  ill  the  more 
we  dilcover,  fo  that  if  we 
can  fee  no  more,  it  is  only  becaufe 
our  Glafies  are  not  better.  Who- 
rii.iff  ioever 

*  i  j  y 
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foever  is  acquainted  with  the  Pre¬ 
parations  of  the  curious  Dr.  Ruyfcl ^ 
would  be  apt  to  believe  that  the 
whole  Body,  and  all  its  Fibres  were 
nothing  but  Blood-Veffels. 

A  piece  of  the  Aorta  of  a  Calf  Tf>ect^~ 

r  %  ^  a  '  tityoftlu - 

weighed  240  Grains,  when  dried,  ids  in  the 
it  weighed  8  o  Grains  j  fo  that  from  ffjf. 
this  Experiment  it  appears,  that  the  ««  Aaer- 
Blood  in  the  Coats  of  the  Arteries TnEx^s- 
is  to  the  Coats  as  1 .7  to  1 ,  which  nmem- 
is  the  fame  Proportion  the  Blood  in 
the  great  Arteries  bears  to  their 
Coats,  and  yet  we  cannot  fuppofe 
that  any  more  than  the  thin  part  of 
the  Blood  was  exhaled. 

Now  therefore,  fupoofing  that A  general 

i  Tr  rr  1  ?  1  1  r  0  ,  Method  to 

the  Vejjels  are  made  up  ot  others,  determine 
full  of  Fluids,  and  that  there  is  the 
fame  Proportion  of  the  Fluids  to  ids  in  the 
the  folid  Parts  in  each  of  them,  ffref- 
the  Quantity  cf  Blood  in  the  Body  fils. 

may 
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may  be  thus  determined. 
Let  the  Annular  Space 


G  A  b  Pi,  E  c  f  d.  be  to 
the  whole  Circle  A  G 
B  Pi,  as  i  to  a ;  then  in 
a  Body  com po fed  of  fuch 
V eiiels  filled  w  ith  Flu  ids 
the  Fluids  will  be  to  the  Solids 
(  if  the  Annular  Space  is  folid  )  as 
a — ,  i  to  i.  But  if  this  Annular 
Space  is  Iikewife  compofed  of  the 
Fame  fort  of  Veffels,  then  in  the 
whole  Body  the  Fluids  will  be  to 
the  Solids  as  az  —  i  to  i :  and  a- 
gain,  if  thefe  leffer  Veffels  are  com- 
poled  of  others  ftill  left  than  them- 
felves,  then  the  Fluids  will  be  to 
the  Solids^,  as  a'  — .  l  to  i :  and  if 
there  fhould  be  four  fuch  Orders  of 
Veffels,  the  Fluids  will  be  to  the 
Solids,  as  <*4  —  i  to  i:  if  five,  as 
— .  i  to  i  :  if  fix,  as  a6  —  i  to  i: 
fo  that  the  Proportion  of  the  Fluids 
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to  the  Solids  may  be  increafed  in 
Infinitum.  In  the  Arteries  a  is  e- 
qual  to  2.7,  in  the  Veins  it  is  equal 
to  16.6,  and  according  to  the  fe- 
veral  Series  of  Ve ffels ,  the  Blood 
will  be  to  the  (olid  Part  of  the 
Body  in  thefe  Proportions. 


C7 

»$><* 

6,2 

274>‘> 

1 8,6 

4573 

5  2, 1  to  1 

75932  to  I 

142,4 

r 250492 

286,4 

20758082 

If  the  Body  is  compofed  of  Vej-  That  all 

<a  . _  4.  A*  ^  7  !  « 


fehy  whofe  Coats  are  made  of- 


the  Solids 


m  an  am- 


vi rp 

other  Ve  ffels ,  and  thefe  again  of  mat  Body 
others,  as  has  been  faid  •  then  the 
Bodies  of  the  Animalcula  in  lemine, ma?  ^e,ni 

.  J  more  than 

or  the  trima  btamina  vita  may  be  what  was 
increafed  to  any  bulk,  and  the  Unimak 
Coats  of  the  Vefjek  fo  far  as  we  cute  in 

lemine} 


caa 
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can  difeern/ grow  thicker  and  thick¬ 
er,  without  the  Addition  of  any 
Subftance  to  the  Veffels  7  only 
increafing  the  Quantity  of  Fluid, 
with  which  they  are  filled.  For  as 
the  large  Veffels  fwell ,  fo  I ike  wife 
muft  the  final!  ones,  of  which  their 
Coats  are  com po fed  down  to  the 
very  laft,  and  the  fwelling  of  the 
feveral  Orders  of  Veffels  muft  ne- 
ceflarily  increafe  the  thicknefs  of 
the  Coat  of  that  VefJ'el  which  they 
compofe;  fo  that  by  increafing  the 
Number  of  the  Orders  of  the  Vef¬ 
fels ,  the  Coats  of  the  firft  Order  of 
Veffels  may  be  increafed  to  any  De¬ 
gree,  and  yet  the  Diameter  of  the 
Veffels  which  compofe  thefe  Coats, 
not  greater  than  a  given  Line. 

That  the  Coats  of  the  great 
Veffels  use  compofed  of  fmaller  Vef¬ 
fels  ^  is  Matter  of  Fa<ft ,  and  we 
know  nothing  to  the  contrary,  but 

that 
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that  thefe  final  I  Veflels  may  be 
competed  of  others  ftill  fmaller  than 
themfelves.  We  know  not  how 
many  Lamin a  or  Folds  there  are  in 
any  Membrane  of  the  Body.  That 
excellent  Anatomift  Mr.  Corvper  in¬ 
forms  us,  that  every  Membrane  is 
Veficular,  and  may  be  blown  into 
innumerable  Cells.  That  tranfpa- 
rent  Membrane  the  Cornea  of  the 
Eye  confifts  of  as  many  parallel 
Lamina^  as  the  niceft  Hand  of  the 
moft  expert  Anatomift  can  raifie. 

That  delicate  thin  Membrane  which 
involves  the  Brain,  divides  its  felf 
into  two  Lamina.  And  it  is  very 
probable,  that  the  Hydatides ,  of 
which  feveral  are  found  'within  one 
another,  are  nothing  but  the  Coats 
of  the  Lymphatick  Veftels,  diftert- 
ded  and  feparated  by  the  Lympha, 
and  yet  it  is  hard  to  conceive  arty 
thing  thinner  than  the  Coat  of  a 

K  JLyni" 
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Lympheduft,  which  is  not  vifible 
but  when  it  is  diftended  with  Lym- 
pha.  If  w'e  know  not  the  Num¬ 
ber  of  Lamina  which  compofe  the 
Membranes,  how  can  we  reckon 
the  Number  of  Fibres,  of  which  the 
Lamina  confift  ?  Or  how  fhould 
we  difcover  the  Number  of  Fibres, 
of  which  each  Fibre  is  made  up  ? 
Leeuwenhoeck^  tells  us,  That  the  Fi¬ 
bre  of  a  Mufcle  which  was  nine 
times  fmaller  than  a  hair  of  his 
Beard  was  made  up  of  a  hundred 
fmaller  Fibres,  and  yet  each  of  thefe 
muft  have  had  Nerves,  Veins  and 
Arteries,  and  perhaps  each  of  them 
made  up  of  a  hundred  more  For 
of  how  many  Series  of  Veffels  any 
one  VefTel  is  made  up  of,  is  what 
no Microfcope  can  difcover  •  becaufe 
only  one  Order  can  lie  at  a  time 
in  the  Focus  of  the  Glafs,  and  if 

more 
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more  could,  their  feveral  Refraffi- 
ons  would  confound  the  Sight. 

If  all  the  folid  part  of  the  Body  Nutrition 
-  was  contained  in  the  Animalcule  y  but Di%n* 
then  Accretion  and  Nutrition  are  no- tlon’ 
thing  but  the  Repletion  and  Di- 
ftention  of  the  Veffels,  and  it  is 
eafie  to  conceive  how  Helmont’s 
Tree  grew  from  five  pound  Weight 
in  five  Years  time,  to  one  hundred 
and  fixty  nine  Pound ,  only  by  the 
Addition  of  Water :  Nor  does  this 
at  all  con  trad  iff  the  Ingenious  Do- 
'ffor  Woodward’s  Experiments  con¬ 
cerning  Vegetation,  but  his  Expe¬ 
riments  are  rather  a  Confirmation 
of  this  Doffrine.  For  the  fewer 
Terre ftrial  Particles  are  contained  in 
the  Water  by  which  any  Plant  is 
nourifhed,  the  quicker  the  Water 
paffes  off  thro5  the  Pores  or  Excre¬ 
tory  Duffs  of  the  Plant,  and  con- 

K  a  fequent- 
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fequently  the  lefs  the  Veftels  are 
diftended  •  but  if  the  Water  is  im¬ 
pregnated  with  a  large  quantity  of 
terreftrial  Matter,  it  cannot  pafs  off 
quickly,  but  being  retained  in  the 
Plant,  the  veffels  muft  be  diftend¬ 
ed,  and  confequently  the  Bulk  of 
the  Plant  increafed.  That  the  fewer 
terreftrial  Particles  the  Water  con¬ 
tains,  the  quicker  it  pafles  off,  is 
evident  from  Experiments  :  for 
two  Plants  of  Mint,  near  of  the 
fame  Weight,  fet  at  the  fame  time, 
the  one  in  Rain-Water  and  the 
other  in  Thames-Water  ( which  is 
more  copiotifly  ftored  with  terre¬ 
ftrial  Matter )  this  did  thrive  to  al- 
moft  double  the  bulk  of  that,  and 
with  a  left  Expence  of  Water  ; 
yet  the  Experiments  do  fufficiently 
evince,  that  Plants  require  a  proper 
Nouiifhment,  as  well  as  Animals, 

without 
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without  which  they  can  never  kind¬ 
ly  thrive.  For  Life  is  continued., 
and  all  its  Fun&ions  performed  by 
the  ftraining  off'  of  feveral  forts  of 
Juices  from  the  common  Fluid  , 
which  in  Animals  is  called  Blood  : 
But  if  this  common  Fluid  cannot 
afford  thefe  Juices,  or  is  not  fit  to 
be  turned  into  them,  then  that  Body 
whether  vegetable  or  animal,  muft 
turn  fickly,  and  at  laff  die.  Some 
forts  of  Water  are  more  eafily  tranf 
muted  into  the  Juices  of  feme 
Plants  than  others,  for  we  fee  fome 
love  a  very  dry  and  fome  a  very 
wet  Soil,  and  fome  will  grow  in 
Water  alone,  and  therefore  it  was 
that  Helmont’s  Willow  Tree  grew 
to  fuch  a  Bulk. 

If  the  mo  ft  proper  Food  can  on¬ 
ly  diftend  but  not  increafe  or  add 
to  the  Subftance  of  the  folid  Part  of 


\ 


No  equi¬ 
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the  Body,  how  much  more  reafon- 
able  is  it  to  fuppofe,  that  no  Mat¬ 
ter,  howfoever  difpofed,  can  at  firft 
frame  thefe  folid  Parts,  without  an 
Omnipotent  Power  immediately  a- 
ftuating  it.  i 

The  Poffi-  And  does  not  all  that  has  been 
hRUfrte-e  £hd  demonftrate  not  only  the  Poffi- 
ttionofthe  bility  but  likewife  the  great  Proba- 
*ame  D°"}  bility  of  that  Suppofition,  which  the 
Reverend  and  Learned  Mr.  Clarh^ 
ufes  to  (how  the  Poffibility  of  the 
Refurre£fion  of  the  fame  Body  ; 
for  if  all  the  folid  Parts  are  no 
more  than  the  Original  Stamina  , 
and  all  Nourifliment  only  a  Fluid 
in  a  perpetual  Flux,  then  no  Part 
of  an  animal  Body  can  become 
Part  of  another  animal  Body  ;  but 
the  Body  is  always  the  fame,  from 
the  firft  Moment  of  Life  to  the  > 
laft. 

But 
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But  whether  the  Coats  of  the 
Veffels  are  compofed  of  others,  or  mi  Bones 
not,  the  Experiments  I  have  brought deii,itled 

'  i  o  from  the 

do  clearly  demonftrate  that  the  Quantity 
Fluids  in  the  Body  are  to  the  Solids  ^  Bw0tL 
at  leaft  as  3.C?  to  r,  and  therefore 
in  a  Body  weighing  one  hundred 
fixty  pound ,  there  mull;  needs  be 
one  hundred  twenty  feven  pound 
of  Blood.  From  which  Quantity 
that  I  may  put  the  matter  out 
of  all  manner  of  Difpute  ,  I  (hall 
dedu£l  the  Weight  both  of  the  Fat 
and  Bones,  tho’  I  think  that  fome 
Arguments  might  be  alledged  to 
prove  that  even  the  Fat  circulates, 
and  I  have  already  fliown  that  there 
is  a  Fluid  in  the  Bones. 

In  a  Body  weighing  one  hundred 
fixty  pound,  I  (hall  fuppofe  that 
the  Fat  is  an  Inch  deep  all  round 
the  Body ,  and  in  fuch  a  mean 
Weight  1  believe  this  will  be  fufr 

K  4  ficient 
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ficient  to  anfwer  for  all  the  Fat  e» 
very  where  elle.  Dr.  JVainen'right 
reckons  the  Surface  of  the  Body 
meafures  fifteen  fquare  Feet,  and 
therefore  the  Fat  mull  be  one  hun¬ 
dred  eighty  cubick  Inches.  Now 
a  cubick  Inch  of  Fat  weighs  about 
half  an  ounce  or  fomething  more, 
and  therefore  the  whole  Fat  of  the 
Body  of  a  Man  weighing  one  hun¬ 
dred  fixty  pound  is  ninety  ounces, 
or  five  pound  ten  ounces ;  but  I  (hall 
fuppofe  it  to  be  feven,  and  that  the 
Bones  weigh  twenty  pound  ,  and 
there  remains  one  hundred  pound 
for  the  Quantity  of  Blood  in  a 


Concerning 
the  V eloci - 
ty  of  the 
Blood. 


Man  weighing  one  hundred  fixty 
Pound* 

Having  in  the  firfi:  Treatife 
fpoke  of  the  Nature  and  Quali¬ 
ty  of  the  Blood,  and  in  this  of 
its  Quantity ;  it  will  not  be  im¬ 
proper  in  this  Place  to  fay  fome¬ 
thing 


* 
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thing  concorning  its  abfolute  Ve- 

All  who  have  wrote  of  the  Ve¬ 
locity  of  the  Blood  fince  the  Dil- 
covery  of  its  Circulation  by  the  im¬ 
mortal  Dr,  Harvey ,  have  content¬ 
ed  themfelves  only  to  calculate  the 
Quantity  which  paffes  through  the 
Heart  in  fome  determined  Time: 
But  none  has  as  yet  given  us  the 
abfolute  Velocity  with  which  it  is 
thrown  out  of  the  Heart ,  runs 
throw  the  Aorta ,  or  any  of  its 
Branches.  Many  have  indeed  fpoke 
of  the  rapid  Motion  of  the  Blood, 
and  that  it  mu  ft  be  much  greater 
near  the  Heart  than  in  the  Extre¬ 
mities  ;  but  how  much  greater  it  is 
in  that  than  in  thefe,  or  whether  it 
moves  through  the  Aorta  at  the  rate 
of  5  ,  io3  too,  or  \  ooo  Feet  in  a 
Minute ,  is  what  has  never  as  yet 
been  determined  ;  tho’  next  to  rhe 

Circu* 
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Circulation  of  the  Blood  its  felf,  it 
feems  to  be  a  thing  of  the  greateft 
Moment  for  explaining  of  the  ani¬ 
mal  Oeconomy.  After  the  Moti¬ 
on  of  the  Blood  was  once  deter¬ 
mined  3  methinks  it  was  but  natu¬ 
ral  to  have  enquired  in  the  next 
Place  with  what  Degree  of  Velo¬ 
city  it  mov’d. 

The  Velocity  of  the  Blood  in  the 
Aorta  may  be  thus  determined. 

The  Velocity  with  which  a  Fluid 
flows  out  of  any  Orifice  uniformly 
and  always  running  in  the  fame 
Quantity,  is  equal  to  the  Velocity 
of  a  Body  which  defcribes  a  Space 
of  the  fame  length  with  that  of  a 
Cylinder  whofe  Bafe  is  equal  to  the 
Orifice ,  and  whofe  Magnitude  is 
equal  to  the  Quantity  of  the  Fluid 
that  runs  out  in  the  fame  time,  as 
’tis  evidently  fljown  in  the  Le8io- 
ties  Fhyfic<sJo.  Keil^ag.  114.  Now 
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fuppofe  the  Heart  contra&s  eighty 
times  in  a  Minute,  and  that  each 
Contra&ion  throws  into  the  Aorta 
one  Ounce  of  Blood.  An  Ounce 
of  Blood  is  equal  in  bulk  to  1, 
6 <59  inch,  and  confequently  80 
Ounces  are  132,  72  inches.  The 
Diameter  of  the  Aorta  in  a  middle 
fiz’d  Man,  I  have  found  to  be  o, 
73  Parts  of  an  Inch,  and  therefore 
its  Orifice  is  o,  41 87,  by  which  di¬ 
vide  132,  72,  the  Quotient  316 
inches  or  2  6  feet  gives  the  length  of 
the  Cylinder,  or  the  fpace  through 
which  the  Blood  will  go  in  a  Minute, 
fuppofing  it  were  conftantly  going 
out  of  the  Heart  with  the  fame  Velo¬ 
city  :  But  becaufe  of  the  Diafiole 
of  ithe  Heart,  which  is  at  Ieaft 
half  the  time  of  a  Pulfation,  there 
goes  out  80  Ounces  in  half  a  Mi¬ 
nute,  and  confequently  the  Velo¬ 
city  of  the  Blood  is  at  leaft  twice 


as 
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as  great,  or  fuch  as  will  make  it 
to  move  at  the  rate  of  5  2  Feet  in  a 
Minute  :  I  have  fuppofed  that  the 
Quantity  of  Blood  that  the  Heart 
throws  out  every  Syjlole  is  only 
one  Ounce  •  becaufe  that  ( being 
allowed  of  by  all)  gives  the  leaf!; 
Velocity,  and  we  are  fure  it  is  at 
leaft  fo  much  ;  but  if  every  Syjlole 
throws  out  two  Ounces,  as  many 
do  fuppofe ,  then  the  Velocity  is 
double  to  what  it  has  been  here 
determined. 

If  the  fum  of  the  Se£Hons  of  the 
Branches  of  the  Arteries  were  al¬ 
ways  equal  to  the  Section  of  their 
Trunks,  and  if  the  Circuits  in  which 
the  Blood  moves  were  every  where 
equal ,  the  Velocity  of  the  Blood 
would  be  every  where  the  fame  it 
has  been  determined  to  be  in  the 
Aorta.  But  we  find  that  the  fum 
of  the  Se&ions  of  the  Branches  do 
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every  where  exceed  the  Section  of 
their  Trunks ,  and  therefore  the 
Velocity  oi  the  Blood  muft  decreafe 
as  the  Number  of  Branches  increafe, 
Now  let  us  fuppofe  that  the  fum 
of  the  Se&ions  of  the  Branches, 
bears  every  where  the  fame  Propor¬ 
tion  to  their  Trunks,  and 


and  that  at  B  it  divides  into  two 
Branches,  and  the  Branch  B  like- 
wife  into  two  at  C,  and  that  a- 
gain  inro  two  at  D,  and  fo  on  : 
call  A  the  Section  of  the  Artery, 
the  fum  of  the  Se&ions  of  the 
Branches  at  B  call  B,  and  thofe  at  C 
*  '  kt 
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let  them  be  named  C,  and  thole 
at  D,  E  and  F  call  alfo  D,  E  and 
F.  Let  the  Se&ion  of  the  Canal  or 
Br  mch  B  C,  be  to  the  Seftion  of  the 
two  Branches  at  C,  as  A  is  to  B.  Like- 
wife  the  Se&ion  of  the  Canal  C  D 
to  the  Se&ion  of  the  two  Branches 
atD,  as  A  to  B,  <&c.  Then  the  Ve¬ 
locity  at  Aj  will  be  to  the  Velocity  at 
B.,  as  B  is  to  A,  and  the  Velocity  at  B, 
will  be  to  the  Velocity  at  C  as  B  is  to 
Aj  and  the  Velocity  at  C,  will  be  to 
the  Velocity  at  D ,  as  B  is  to  A, 
&C.  Let  A  reprefent  the  Velo¬ 
city  at  A,  then  —  will  reprefent 
the  Velocity  at  B,  and  will  be 
the  Velocity  at  Cj  the  Velocity  at 
D  will  be  that  at  E  will  be  ^ 
that  at  F  will  be  :  and  if  the  Art 
tery  be  divided  into  a  hundred 
fuch  Branches  before  it  come  to  the 
fmalleft ,  the  Velocity  at  the  laft 
of  them  will  be  g,1"^  if  into  a  thou- 
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fand,  the  Velocity  at  the  laft  of 
thefe  will  be  =  A  x  g“l°  =  to 
the  thoufandth  Power  of  g  multiplied 
by  A :  The  Velocity  therefore  at 
A,  is  to  the  Velocity  after  a  thou- 
fand  branchings,  as  A  is  to  A  x 
piZy  that  as  is  1  to  or  as  1  is  to 
the  thoufandth  Power  of  g. 

Thus  if  the  ratio  of  A  to  B  was 
known,  the  Velocity  of  the  Blood 
at  the  feveral  branchings  of  the 
Arteries  might  eafily  be  determined ; 
but  this  is  only  to  be  found  by 
meafuring  of  the  Arteries,  and  by 
the  Meafures  which  I  have  former¬ 
ly  taken  I  find  the  ratio  in  diffe¬ 
rent  Places  to  be  very  different.  I 
wifh  thofe  who  have  more  Leifure 
and  Opportunity,  would  meafure 
the  Circumference  of  an  Artery 
inje&ed  with  Wax,  both  above 
and  below  each  Divifion,  by  which 
means  we  might  come  to  a  greater 
s 
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Certainty  in  this  Matter.  The  moft 
general  Proportions  of  the  Trunks 
to  their  Branches  that  I  have  found 
are  as  41 616  to  43506  and  as 
4 1616  to  52.1-2  6:  Now  if  we 
take  the  firft  of  thefe  Proportions , 
~  is  0.9565  5  whofe  Logarithm 
is  9.9806850  :  This  Logarithm 
multiplied  by  30  5  gives  the  Lo¬ 
garithm  of  the  3  oth  Power  of 
0.9565  :  Now  the  Logarithm 
9.9806850  multiplied  by  30  is  the 
Logarithm  p,  4205500.,  to  which 
the  Number  anfwering  in  the  Ta¬ 
bles  is  0.26336.  That  is  the  Ve¬ 
locity  at  A  in  any  Artery  }  is  to 
the  Velocity  at  the  30th  branch¬ 
ing  as  i  to  0.263 36 ,  or  as  too- 
000  is  to  26336  which  is  a  1  moft 
as  4  to  1  :  The  Logarithm  of  o. 
9565  multiplied  by  100  gives  for 
the  Logarithm  of  the  Velocity  at 
the  100th  branching  8. 0685000 3 
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the  Number  anfwering  to  it  in  the 
Tables  is  0,0 1 1  708  :  Hence  the 
Velocitv  of  the  Blood  in  the  Aorta 
is  to  the  Velocity  in  the  hundredth 
Divifion  as  1  to  01 1 708,  or  as 
1000  000  to  1  1 708,  that  is,  in 
will  be  almoft  an  hundred  times 
greater.  But  if  we  fuppofe  that 
the  Artery  divides  a  hundred  times 
before  it  comes  to  the  fmalleft  Ca¬ 
pillary  or  evanefcent  Artery.  The 
Logarithm  of  the  thoufanth  Power 
of  0,956^  is  80.6850000  whofe 
Number  is  0,0000  000  000  000 
000  000  484,  and  confequently 
the  Velocity  in  the  Aorta  will  be  to 
the  Velocity  in  its  laft  branches  in 
a  greater  Proportion  than  ioooo 
000  000  000  000  000  to  1. 

If  the  Proportion  between  the 
Trunk  of  an  Artery  and  its  Branches 
be  taken  to  be  as  4 1 6 1 6  to  5 2  r  26,, 

L  then 
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then  £  is  o,  7983^  and  at  the  hun¬ 
dredth  Divifion  the  Velocity  of  the 
Blood  in  the  Trunk  will  be  to  the 
Velocity  in  the  Branches  as  10  000 
000000000 to  16466.  At  the  200th 
divifion  as  above  1  o  000  000  000 
000  000  000  to  i  :  At  the  400th  it 
will  be  as  1 0000  0000  00000  00000 
00000  00000  00000  00000  to  1. 

.  V  -  '  f 

Thus  having  {hewn  how  the  Velocity 
of  the  Blood  may  be  determined  at 
each  branching  of  the  Artery.,  our 
next  enquiry  muft  be  to  find  out  how 
many  times  an  Artery  may  divide 
befo re  it  becomes  the  fmalleft  Ca¬ 
pillary.,  which  may  be  thus  done. 

Suppofe  the  ratio  of  the  Trunk 
to  the  Branches  to  be  as  r  :  s.  and 
call  the  Trunk  c,  then  r :  s  :  :  c  : 

J 

E-  which  is  therefore  the  furri  of  the 

r 

two  fir  ft  Branches,  and  each  Branch 
is  f;,  again  r  :  s  : :  Jp  :  ~  this  is  the 

fum 
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fum  of  the  fecond  branching,  of 
which  4-  is  the  Branch  =—•  and  juft 
fo  the  third  Branch  will  be  =  ~  = 

ois 

to  the  Cube  of  ~  multiplied  by  c. 

Now  if  we  call  the  number  of 
branchings  x}  and  =  d,  the  laft 
Branch  will  be  d  c.  Let  us  fup- 
pofe  the  fmalleft  Artery  has  its  Di¬ 
ameter  ~  part  of  a  Hair’s  Breadth, 
and  that  the  Diameter  of  a  Hair  is 
the  —-part  of  an  Inch,  the  Se<ftion 
of  this  Artery  will  be  0,000  000 
0025,  which  I  fliall  call  =  e.  Then 
we  have  this  Equation  drc  =  e , 
which  expreffed  by  Logarithms  is 
x  x  Log.  d.  +  Log.  c  —Log.  e,  and 


Log.  e—  L os;.'  c 


=  X. 


Log.  d 

Let  us  take  the  Proportion  De¬ 
tween  the  Trunk  and  the  Branches 
to  be  as  4 1 6 1 6  to  4  5 506  : :  r  :  s, 
then  the  Logarithm  of  s  divided 
by  2r  is  —  0.2817412  —  Loga- 

L  2  rlthm 


* 
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rithm  of  d ,  it  being  equal  to  the 
Logarithm  of  s  minus  the  Loga¬ 
rithm  of  2r  :  The  Logarithm  of 
e  is —  8.6020600,  and  fuppofing 
c  equal  to  the  Diameter  of  the  A- 
orta  equal  to  0,5329  Decimals  of  an 
Inch,  its  Logarithm  is — 0.2733543, 
and  the  Logarithm  of  e  minus  the 
Logarithm  of  c  is  —  8,3287057, 
this  divided  by  —  0,28 17412  gives 
in  the  Quotient  fome thing  lefs  than 
30  for  the  Number  of  branchings 
between  the  Aorta  and  the  fmalleft 
Capillary ,  and  confequently  the 
Velocity  of  the  Blood  in  the  Aorta 
is  about  four  times  greater  than  it 
is  in  the  laft  Divifion  of  the  Ar¬ 
tery. 

But  this  number  of  branchings  is 
undoubtedly  too  few,  if  we  con- 
fider  the  number  of  Arteries  it 
produces  •  for  the  whole  Body. 

For 


.  Of  Animal  Secretion.  1 49 

For  at  F  the  number  of  Branches 
are  2,  at  E  4,  at  D  8,  at  C  1  6, 
at  B  32,  and  therefore  at  30  the 


number  of  Arteries  in  the  whole 
Body  will  be  the  goth  Power  of  2 
which  is  ioyg  000  000,  a  number 
which  muft  be  prodigioufly  fhort 
ot  the  true  number,  if  we  confidcr 
that  every  Fibre  of  a  Mufcle,  and 
every  Veficle  of  a  Fibre  is  nothing 
but  a  Net-work  of  Blood  Veffds. 
The  ratio  therefore  of  the  Branches 
to  their  Trunks  muft  be  much  great¬ 
er  than  41616  to  43  <>06,  and  in 
fa£t  we  do  frequently  find  it  great¬ 
er,  Let  us  therefore  fee  what  the 

L  3  number 


o  Of  Animal  Secretion. 

number  of  Branchings  will  be  from 
the  other  ratio  of  4 1 6 1 6  to  5212  6, 
which  is  almoft  as  frequent  as  the 
firlh,  efpecially  at  fome  difiance  from 
the  Aorta  :  Then  41616  is  to 
52126  :  :  r  :  s.  and  the  Logarithm 
of  s  minus  the  Logarithm  of  ar  is 
—  0.203237  —  Logarithm  of  d5 
by  which  number  if  we  divide  — 
8.3287057  —  Logarithm  of  e  — • 
Logarithm  of  c.  the  Qiiotient  gives 
for  the  number  of  branchings  above 
400  and  confequently  the  greateft 
Velocity  of  the  Blood  will  be  to 
the  leafL  in  a  greater  Proportion 
than  1000  00000  00000  00000 

'  *  '  f 

oocoo  00000  00000  00000 

to  I  . 

Thus  we  fee  how  prodigioufly 
the  Velocity  of  the  Blood  decreafes 
as  the  number  of  branchings  en- 
creafe  ;  and  tho’  perhaps  we  have 
not  taken  the  exa&eft  ratio  of  the 

Branches 
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Branches  to  their  Trunks  •  yet  when¬ 
ever  that  fltall  be  known,  the  Me¬ 
thod  we  have  here  ufed,  is  that 
.*■  whereby  the  Velocities  at  the  fe- 
veral  branchings  may  be  determin¬ 
ed.  This  much  I  am  affured  of, 
the  laft  ratio  of  the  Branches  to 
their  Trunks  falls  much  fhort  of 
what  I  have  found  in  feveral  Places 
of  the  Body,  and  I  am  apt  to  think 
that  the  ratio  encreafes  every  Divi¬ 
sion  from  the  great  Arteries.  Some 
nice  and  exa&  Meafures  of  the  V ef- 
fels  taken  after  the  manner  I  have 
propofed  would  give  us  a  certain 
Knowledge  of  this  part  of  the  ani¬ 
mal  Oeconomy. 

But  till  this  exa£S  ratio  is  difco- 
vered,  let  us  fuppofe  the  leaft  Ve¬ 
locity  to  be  as  we  have  calculated 
it  at  the  hundredth  Division  only 
that  is  i  ooooooooo  times  lefs 
than  it  is  in  the  Aorta  •,  then  when 

L  4  the 
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the  Blood  in  the  laft  Divifion  of 
the  Artery  moves  one  hoot 3  that 
in  the  Aorta  moves  t  000000000  • 

W  'JS 

now  the  Blood  in  the  Aorta  moves 
at  the  rate  of  5  2  Feet  in  a  Mi  • 
note  ,  and  confequently  it  moves 
1 00000000  Feet  in  5-1354  Days,, 
in  which  time  the  Blood  at  the  hun- 
dreth  Divifion  moves  only  one  Foot, 
or  it  would  be  278  Days  in  mov¬ 
ing  of  a  Quarter  of  an  Inch,  if  the 
laft  Branches  were  fo  long  :  But  if 
the  leaft  Velocity  is  at  the  feventieth 
Divifion,  the  Blood  will  move  there 
at  the  rate  of  a  Foot  in  about  thir- 

t  ,  *'  '!  -I*  ••  *  '»  . 

teen  Days  :  And  at  the  fiftieth  at 
the  rate  of  a  Foot  in  three  Hours. 

As  between  the  greateft  and  the 
leaft  Velocity  we  are  to  conceive  all 

the  intermediate  Degrees;  fo  we  are 
not  to  imagine  that  in  every  evane- 
fcent  Artery  there  is  the  leaft  Veloci¬ 
ty,  but  only  in  fuch  as  have  an  hun¬ 
dred 
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dred  Divifions  between  them  and 
the  great  Artery,  and  the  Velocity 
of  the  Blood  in  the  evanefcent  Ar- 

4 

teries  is  every  where  proportiona¬ 
ble  to  the  number  of  Divifions  be¬ 
tween  them  and  the  great  Artery  • 
and  therefore  in  all  the  {mall  Ar¬ 
teries  which  come  immediately  from 
the  Aorta ,  and  which  after  a  few 
Divifions  tranfmit  their  Fluid  to  the 
Veins,,  the  Velocity  of  the  Blood  is 
but  a  little  diminifhed. 

From  all  this  it  appears  that 
when  the  whole  Mafs  of  Blood  is 
to  be  altered  ,  that  the  Courfe  of 
Phyfick  ought  to  be  continued  for 
a  long  Space  of  time,  being  the 
Blood  moves  (lower  and  (lower  the 
farther  it  moves  from  a  great  Ar¬ 
tery,  and  confequcntly  it  mull  be 
a  great  time  before  the  whole  Mafs  - 

4  of  Blood  can  be  mixt  with  the  al¬ 
terative  Medicine.  And  being  the 


154  Secretion. 

Circulation  of  the  Blood  through 
Glands  which  receive  Arteries  im¬ 
mediately  from  a  great  Veffel ,  is 
very  quick ,  they  may  carry  off  a 
great  Proportion  of  the  Medicine  in 
a  very  little  time ,  and  therefore  it 
is  not  the  taking  of  great  Quanti¬ 
ties,  but  a  conftant  taking  that  can 
alter  the  Mafs  of  Blood ;  and  from 
hence  it  follows  that  when  the  Blood 
is  to  be  altered  by  mineral  Waters, 
which  are  apt  to  pafs  through  the 
Glands  of  the  Kidneys,  that  they 
ought  not  to  be  drunk  in  large 
Quantities :  For  if  they  pafs  off, 
they  have  not  the  defigned  Effeft; 
and  if  they  do  not ,  being  drunk 
in  a  little  time,  they  mix  but  with 
a  fmall  Quantity  of  Blood,  which 
mull  diforder  the  animal  Oeconomy. 


Of 
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Motion. 

\  V. 

A  Mufcle  is  a  Bundle  of  thin 
and  parallel  Plates  of  flelhy 
Threads  or  Fibres,  enclofed  by  one 
common  Membrane :  All  the  Fibres 
of  the  fame  Plate  are  parallel  to 
one  another,  and  tied  together  at 
extremely  little  diftances,  by  (here 
and  tranfverfe  Fibres.  The  flefliy 
Fibres  are  compofed  of  other  fmal- 
y  ler  Fibres  enclofed  likewife  by  a 
common  Membrane  :  Each  leffer 
Fibre  confifts  of  very  fmall  Veficles 
or  Bladders  into  which  we  fuppofe 
the  Nerves,  Veins  and  Arteries  to 
open  ;  for  every  Mufcle  receives 
Branches  of  all  thofe  Veffels ,  which 
jnuft  be  diftributed  to  every  Fibre. 
The  two  Ends  of  each  Mufcle,  or 
the  Extremities  of  the  Fibres,  are 

in 
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in  the  Limbs  of  Animals  fatten¬ 
ed  to  two  Bones  ,  the  one  movea¬ 
ble,  the  other  fixt,  and  therefore 
when  the  Mufcles  contratt,  they 
draw  the  moveable  Bone  according 
to  the  Direction  of  their  Fibres. 
When  the  Mufcles  contraft  in 
length,  they  fwell  in  thicknefs,  as 
may  be  perceived  by  laying  the 
Hand  upon  the  Majfeter  a  Mufcle 
of  the  lower  Jaw,  and  prefling  the 
Grinders  together  :  but  this  Power 
of  contra&ing  or  fwell  ing  is  loft 
when  either  the  Artery  or  Nerve 
of  the  Mufcle  is  cut  or  tied,  and 
therefore  we  conclude  that  the  Con- 
’>  tra&ion,  Swelling,  or  Motion  of  the 
Mufcles  is  performed  by  the  Blood 
and  Animal  Spirits  diftending  the 
Veficles  or  Cavities  of  the  Fibres. 
This  Diftention  of  the  Vejicles  of 
the  Fibres  mutt  be  either  by  their 
being  filled  with  a  greater  Quantity 

of 
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of  Blood  and  animal  Spirits  than 
they  were  before  the  Contradion5 
or  the  Blood  and  Spirits  mixing 
muft  rarifie  }  and  fill  up  a  greater 
{pace. 

That  the  Veftcles  of  the  Fibres 
are  not  diftended  purely  by  the 
Quantity  of  Blood  and  Spirits  will 
appear  if  we  confider ,  that  were 
the  Veftcles  diftended  only  by  the 
Quantity  of  Fluids  contained  in 
them,  Nature  (whofe  Operations 
are  always  the  moft  fimple)  had 
only  ufed  one  Fluid  and  not  two  -y 
for  in  the  Works  of  Nature  we  no 
where  find  two  necefiary  Caufes 
where  one  could  have  produced 
the  fame  Effed  :  Now  how  final! 
foever  we  fuppofe  the  Quantity  of 
Fluid  brought  by  the  Nerves  to'  the 
Mufcles,  that  alone  might  have  con- 
traded  the  Fibres  (if  a  Quantity 
only  of  a  Fluid  had  been  requifite) 
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by  dimiffiing  the  Diameters  of  the 
Cavities  or  Vejicles  of  the  Fibres,  as 
will  appear  by  the  fequel  of  this 
Difcourfe.  And  as  it  is  evident 
that  the  reafon  why  the  Spirits  a- 
ione  do  not  diftend  the  Vejicles ,  is 

not  that  there  is  not  a  fufficient 

’  «  •  -  .  ”  :  v  ' 

Quantity  for  that  purpofe  ;  fo  it 
will  likewife  appear  that  if  there 
had  not  been  a  fufficient  Quantity 
of  the  nervous  Fluid,  yet  the  Quan¬ 
tity  of  Blood  could  have  given  no 
affiftance  in  the  Diftention  of  the 
Vejicles  •  for  if  the  Veficles  contain 
a  greater  Quantity  of  Blood  when 
the  Mtifcfes  contraft,  than  they  do 
when  the  Mufcles  are  relaxed  , 
this  Augmentation  muft  proceed  ei¬ 
ther  from  the  Bloods  being  ftop’d 
in  the  Vein,  or  it  muft  move  fud- 
denly  with  a  greater  Velocity  thro’ 
the  Artery  into  the  Cavities  of  the 
Fibres.  If  the  Blood  is  flopp’d  in 


'i 


the  Vein  ,  it  muft  be  by  the  Con- 
tra£lion  of  its  Coats,  or  by  fome 
external  Preffure  upon  them  :  If  by 
the  Contra£lion  of  the  Fibres  which 
compofe  the  Coats  of  the  Vein,  the 
fame .  difficulty  remains  to  be  ex¬ 
plained  ,  for  whatever  is  the  caule 
of  the  Contra£lion  of  the  Fibres  of 
a  Vein,  will  likewife  ferve  to  con- 
tra£l  the  Fibres  of  a  Mufcle.  If 
the  Blood  is  flopp’d  in  the  Veins  by 
a  preffure  upon  their  Coats,  it  muff 
be  by  the  fwelling  of  the  Artery 
or  Mufcular  Fibres.  If  the  Artery 
fwells  and  preffes  on  the  Vein,  the 
Circulation  of  the  Blood  muft  be 
intirely  flopp’d  5  for  that  Preffure 
will  conftantly  encreafe,  the  Blood 
being  ftill  accumulated  in  the  Arte¬ 
ry,  and  therefore  it  will  for  ever  hin¬ 
der  all  Paffage  through  the  Vein  : 

^  O  O 

If  it  be  laid  that  the  Blood  moving 
fometimes  with  a  greater  Velocity 
5 
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through  the  Artery  into  the  Cells  or 
Veftcles  of  the  Fibres,  will  diltend 
them  •  this  greater  Velocity  muft 
proceed  from  the  force  of  the  Heart, 
From  which  alone  the  Blood  derives 
all  its  Motion  :  Now  if  the  Heart 
a£l:s  with  a  greater  force  it  will  en- 
creafe  the  Velocity  of  the  Blood  u- 
nivcrfally  throughout  the  whole  Bo¬ 
dy ,  and  each  Mufcle  and  its  An- 
•tagonift  will  be  thereby  equally  con¬ 
tracted,  and  confequently  neither 
will  contraCf.  And  therefore  be¬ 
ing  both  the  Blood  and  Fluid  of 
the  Nerves  are  neceffary  to  the 
Contra&ion  of  the  Mufcles ,  and 
being  the  Contraction  is  not  per¬ 
formed  by  the  Quantity  of  thele 
Fluids,  it  remains  only  that  by  their 
Mixture ,  they  rarifie  and  diftend 
Veftcles. 

Now  for  the  explaining  of  this 
RarifaCHon  of  the  Blood  and  Spi-  v 

rits 
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rits  in  the  Veficles  of  the  mufcular 
Fibres,  let  us  fuppofe  a  fmatl  Glo¬ 
bule  of  Air  between  the  Particles 
of  a  Fluid  ,  and  that  the  Particles 
have  a  ftrong  atrra&ive  force  by 
which  they  endeavour  ro  come  to¬ 
gether,  they  prefling  every  way  e- 
qually  on  the  Globule  of  the  Air, 
will  hinder  it  from  efcaping  any 
way  from  between  them ;  but  the 
force  by  which  they  endeavour  to 
come  together,  being  prodigioufly 
greater  than  the  force  of  their  Gra¬ 
vity,  they  will  by  this  force  produce 
a  very  confiderable  Condenfation 
of  the  Globule  of  Air  that  lies  be* 
tween  them,  and  the  force  of  Ela- 
fticity  being  proportional  always 
to  its  Condenfation,  the  force  by 
which  this  airy  Globule  will  endea¬ 
vour  to  expand  its  felf,  will  like- 
wife  be  vaftly  great j  and  confe» 
cjuently  if  by  any  means  this  Nijns 

M  of 
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of  the  Particles  of  the  Fluid  to  come 
together  fhould  be  taken  off,  the 
Air  between  them  would  expand 
its  fel'f  with  a  very  confiderable 
force.  Now  if  upon  the  mixing  of 
another  Fluid  the  Particles  of  the 
firft  Fluid  fhould  be  more  ftrongly 
attra&ed  to  the  Particles  of  this  o- 
ther  Fluid,  than  they  were  before 
to  one  another,  then  would  their 
Nifm  to  one  another  ceafe-  and 
they  would  give  the  Globule  of 
Air  that  is  between  them,  liberty 
immediately  to  expand  it  felf^  and 
the  whole  Fluid  would  take  up  a 
greater  fpace  than  it  did  before. 
But  when  the  Particles  of  the  two 
Fluids  come  to  be  united  together, 
they  will  again  enclofe  the  Globule 
of  Air  that  lies  between  them, and  by 
their  mutual  Attra&ion  foon  bring  it 
to  its  former  State  of  Condenfation. 


Now 
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Now  that  the  Blood  contains  a 
great  number  of  Globules  of  Air  is 
evident  from  the  Quantity  it  yeilds 
•'  in  the  Air  Pump.  And  that  the 
Particles  of  the  Blood  have  a  ftrong 
attra&ive  force  is  like  wile  plain 
from  what  has  been  faid  in  the  The- 
Dry  of  Secretion.  By  this  Attra- 
6Hon  of  the  Particles,  the  Globules 
of  the  Blood  are  formed  ;  and  in 
viewing  the  Circulation  of  the 
Blood  with  a  Microfcope,  I  have 
fometimes  obferved,  that  where  the 
Diameter  of  the  Canal  has  been 
lels  than  the  Diameter  of  a  Glo¬ 
bule  of  Blood ,  that  the  Globule 
would  be  prelfed  into  a  Spheroidi¬ 
cal  Form,  but  when  it  came  into  a 
wider  part  of  the  Canal  again  it 
would  immediately  realfume  its  for¬ 
mer  Figure;  which  I  think  is  pro¬ 
bably  owing  to  a  fmaller  Globule 
of  Air  enclofed  within,  and  expand- 

M  3  ing 
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ing  its  felf  equally  every  way,  when 
the  fides  of  its  circumambient  Shell 
of  Blood3  are  not  longer  prefled  by 
the  fides  of  the  Canal. 

Thefe  Globules  of  Blood  continu¬ 
ally  circulating  through  the  Veftcles 
of  the  Fibres  (which  are  probably 
capable  of  containing  only  one  Glo¬ 
bule  at  a  time)  meet  with  the  Ani¬ 
mal  Spirits ,  which  drop  from  the 
Nerves.  Now  the  Minutenefsof  the 
Glands  of  the  Brain,  and  the  Smal- 
nefs  of  the  Fibres  of  the  Nerves. 

*'  -r  ~ 

plainly  (how  that  -  the  Animal  Spi-  ’’ 
nts  are  a  Fluid,  confiding  of  the 
fmalleft  Particles  of  any  in  the  Bo¬ 
dy  ;  and  therefore  their  attra&ive 
Force  mu  ft  be  the  gteateft  of  all  the 
Particles  in  the  Blood,  as  is  evident 
from  what  Sir  I.  Newton  has  calcu¬ 
lated  about  the  Rays  of  Light;  and 
confequently  the  Animal  Spirits  1. 
meeting  with  the  Globules  of  the 

14  Blood 
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Blood  in  the  Vejicles  of  the  Fibres, 
and  furrounding  them ,  mull:  at- 
traCt  the  Particles  of  which  they  are 
r  compofed  ,  more  ffrongly  than 
they  do  another  and  confequently 
their  Nifm  to  one  another  ceafing, 
the .  condenfed  Globule  of  Air  will 
expand  its  felf  with  a  very  confi- 
derable  force,  whereby  each  Veficle  ■ 
of  the  Fibre  will  be  diftended,  and 
confequently  the  Fibre  fhortned,  i.  e. 
the  whole  Mufcle  will  be  contract¬ 
ed.  But  when  the  Particles  of  the 
-  Globule  of  Blood  are  mixed  with 
the  nervous  Fluid ,  they  will  both 
together  enclofe  the  Globule  of  Air 
again  and  comprefs  it  into  as  finall 
a  fpace  as  it  was  before  ,  and  thus 
the  Contraction  of  the  Mufcle  mufl 
immediately  ceafe  ;  unlefs  frefh 
Blood  and  Spirits  ftill  fucceeding  one 
another  continue  the  Inflation  of 
the  Veficles.  But  when  a  Mufcle 

M  3  has 
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has  been  ftrongly  contra&ed  for 
fome  time,  the  Quantity  of  Spirits 
fpent ,  being  more  than  can  be  fe- 
cerned  in  the  fame  fpace  of  time  by 
the  Glands  which  fupply  its  Nerves, 
the  Inflation  of  the  Veficles  muft 
fall,  and  the  Mufcle  grow  feeble 
and  weak  ;  whereas  the  Tonick 
Motion  of  the  Mufcles,  being  per¬ 
formed  by  the  Spirits  protruded  on¬ 
ly  by  the  Quantity  laft  fecerned  in 
the  Glands,  will  conftantly  conti¬ 
nue  without  any  wearinels. 

After  this  manner  I  conceive  the 
Veficles  to  be  diftcnded  without  any 
Ebullition  or  Effervefcence,and  their 
Diftention  to  ceafe  without  any  Pre¬ 
cipitation  ,  or  flying  off  of  the  ae- 
'  rial  Globules  through  the  Pores  of 
the  Mufcles.  For  to  this  Attra&i- 
pn  of  the  Particles  of  Matter  is  ow¬ 
ing  moft  of  the  Phenomena',  for  ex* 

which  Philofophers  have 
4  been 
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been  forced  to  have  recourfe  to  a- 
&ive  and  fubtile  Particles,  which 
contrary  to  their  own  Principles 
they  have  made  to  move  themfelves 
every  way,  and  to  do  what  ever  they 
had  a  mind  fhould  be  done  :  But 
how  thefe  Particles  came  by  (b  great 
an  A&ivity  was  not  at  all  to  be  ac¬ 
counted  for  from  any  of  their  Prin- 
cipl  es.  Thus  in  explaining  of  Mu£ 
cular  Motion  they  make  the  animal 
Spirits  to  cut  and  pierce  the  Glo¬ 
bules  of  Blood,  and  with  their  Hiarp 
Points  to  run  them  through  and 
through,  that  the  imprifon’d  Ela- 
ftick  Aura  might  be  fet  at  liberty  • 
which  notwithftanding  could  not 
be  effe&ed,  unlefs  we  fuppofe  that 
Holes  may  be  made  in  Fluid  Glo¬ 
bules,  as  in  a  Board,  and  that  the 
Fluid  Particles  ftand  in  a  Heap,  as 
the  Waters  of  the  Red  Sea  did. 
And  when  the  Aerial  Globule  is 

M  4  got 
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got  loofe,  the  Intumefcence  of  the 
Veficle  cannot  be  affwaged,  but  by 
fuppofing  the  Elaftick  Globules 
now  to  have  Strength  to  break 
through  the  Mufcles  and  Skin  to 
come  at  the  external  Air,  tho’  be¬ 
fore  they  had  not  Power  nor  Sub- 
tilty  enough  to  get  through  a  thin 
Shell  of  Blood.  ^ 

But  1  come  now  to  Chow  the 
Mechanifm  of  the  Fibres ,  or  how 
excellently  and  wifely  they  are 
contrived  for  contra&ion  :  It  is  a 
known  Experiment  that  a  Bladder 
■when  it  is  blown  up  and  diftended 
as  to  its  Capacity,  but  contracted 
as  to  its  length ,  will  by  the  force 
of  Contraction,  raife  a  Weight  to 
fonie  determined  height.  And  if 
two  Bladders  joined  together  and 
communicating  with  one  another 
were  blown  up,  the  Weight  would 
be  railed  by  Inflation  twice  the 
4  (pace 
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fpace  that  one  alone  would  do  it  - 
becaufe  I  fuppofe  that  both  Blad¬ 
ders  contract  equally ,  and  cofi*, 

.  •  fequently  the  Contra&ion  of  both 
together  will  be  double  the  Con- 
tra&ion  of  either.  Three  Blad¬ 
ders  thus  joined  and  diftended 
will  raife  the  Weight  to  triple 
the  Height ,  and  four  to  quadru¬ 
ple  •  fo  that  if  there  were  a 
String  of  Bladders  join’d  together , 
of  equal  Bulk,  and  like  Figures,  the 
fpace  through  which  the  Weight 
wou’d  rife,  wou’d  be  proportional 
to  the  number  of  Bladders,  or,  which 
is  the  fame  thing,  to  the  length  of 
the  String. 

Each  Fibre  of  a  Mufcle  confifting 
of  a  Multitude  of  fmall  Veftclesy  re- 
fembles  a  firing  of  Bladders  $  and 
therefore  the  Contra&ion  of  the 
Mufcle ,  is  always  proportional  to 
the  length  of  its  Fibres.  And  be¬ 
ing 
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ing.the  greateft  Contraction  of  the 
Fibre?  is  always  Iefs  than  f  of  their 
length  (as  fhall  hereafter  be  demon- 
ftrated)  there  was  a  necefllty  that  ~j 
the  Infertions  of  the  Mufcles  fhould 
be  near  to  the  Joints,  not  only  to 
encreafe  the  Velocity  of  the  Parts 
moved  \  but  likewife  that  they 
might  delcribe  greater  Arches  round 
the  Centers  of  their  Motion  :  And 
hence  it  is  that  thofe  Parts  which 
delcribe  the  greateft  Arches,  are 
moved  by  the  longeft  Mufcles ;  as 
the  Hand  round  the  Elbow  which  v 
is  bent  by  the  Biceps  ariling  from 
the  Scapula ,  and  the  Foot  round 
the  Knee  which  is  bent  by  the 
Mufcles  whofe  Originations  are  as 
far  diftant  as  the  Iichium.  If  thefe 
Joints  had  been  moved  by  fhort 
Mufcles  inferted  at  each  end  into 
the  Extremities  of  the  articulated 
Bones,  the  Arm  and  Leg  had  mo- 
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ved  but  a  little  way ,  and  the , 
Arches  the  Hand  and  Foot  had  de- 
fcribed  about  thefe  Joints ,  had 
been  to  the  Arches  they  defcribe 
now,  as  the  length  of  the  fhort 
Mufcles  had  been  to  the  length  of 
the  Mufcles  they  have  now.  On 
the  contrary,  where  the  Joints  have 
but  a  fmall  Motion  there  the 
Mufcles  are  fhort  •  thus  we  find 
that  the  Fingers  are  pulled  fide- 
ways  by  the  Interofei ,  the  Thigh  is 
drawn  outwards,  and  obliquely  by 
the  Qjtadrigemini  and  Obi  ar  at  ores , 
which  are  all  fhort  Mufcles,  and 
moft  of  the  Mufcles  of  the  Verte¬ 
bra  run  between  one  Vertebra  and 
the  next.  From  hence  it  is  evident 
that  the  Originations  and  Infertions 
of  the  Mufcles,  are  every  where  the 
heft  that  could  be  contrived. 

The  Veiicles  of  which  the  Fibres 
confift  are  extremely  fmall,  for  tho’ 

one 
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one  large  Bladder  may  raife  a  Weight 
as  high  as  feveral  (mall  ones ,  yet 
the  Quantity  of  Elaftick  Fluid  ufed 
in  the  Inflation  together,  with  the 
fwelling  of  the  large  Bladder,  will 
be  much  greater ,  than  when  a 
Weight  is  raifed  by  a  firing  of 
fmall  ones.  For  fuppofe  two  Blad¬ 
ders  of  fimilar  Figures,  but  the  Di¬ 
ameter  of  the  one  triple  of  the  Di¬ 
ameter  of  the  other,  then  will  the 
one  require  twenty  feven  times  the 
Quantity  of  Elaftick  Fluid  to  ex¬ 
pand  it  that  the  other  does,  and  s 
it  will  fwell  to  twenty  feven 
times  the  (pace  •  and  yet  three 
of  the  Idler  Bladders  ioined  to- 
gether  will  raife  the  Weight  to 
the  fame  Height  that  the  bigger 
one  does ,  but  with  nine  times  left 
Expence  of  Elaftick  Fluid ,  and 
they  will  take  up  but  one  ninth 
Part  of  the  fpace.  By  diminifhing 

there- 
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therefore  the  Bignefs  of  the  Vehi¬ 
cles,  and  encreafing  their  Number, 
the  force  required  to  diftend  the 
Vehicles,  and  the  Diftention  its  felf 
may  be  diminifhed  in  any  given 
Proportion,  and  come  at  I  a  ft  to  be 
infenfible.  Suppofe  a  Bladder  of 
a  determined  Bignefs  can  raife  a 
Weight  a  Foot ;  a  hundred  Blad¬ 
ders  whofe  Diameters  are  each  -’0~ 
part  of  the  former  being  blown  up 
will  raife  the  Weight  to  the  fame 
Height ,  but  the  force  of  Inflation 
and  the  fwelling  of  all  put  together 
will  be  ten  thoufand  times  lefs  than 
in  the  large  one. 

If  a  Weight  of  a  determined 
Bignefs  can  be  raifed  to  a  certain 
Height  by  one  Bladder ,  or  one 
String  of  Bladders  to  which  the 
Weight  is  tyed  twice  that  Weight 
may  be  raifed  by  two  fuch  Blad¬ 
ders  ,  or  Strings  of  Bladders ,  and 
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triple  that  Weight  by  three  fiich 
Strings.  And  confequently  the 
Weight  a  Mufcle  can  raife ,  will 
be  always  as  the  Number  of  its 
Fibres,  that  is,  as  its  Thicknefs  fup- 
pofing  the  Diftention  of  the  Vefi- 
cles  equal.  And  the  abfolute 
Strength  of  one  Mufcle  is  to  the 
abfolute  Strength  of  another ,  as 
their  Bulks. 

It  is  to  be  obferved  that  in  de¬ 
termining  both  the  Contra&ion  and 
Strength  of  a  Mufcle,  no  regard  is 
to  be  had  to  the  Tendons ;  becaufe 
in  them  we  obferve  no  Inflation, 
and  we  find  nature  no  where  mak¬ 
ing  ufe  of  a  Tendon ,  but  where 
either  there  was  not  room  for  the 
Infertion  of  fo  many  flefhy  Fibres, 
or  where  it  was  necefl'ary  the  Mufcle 
fhould  draw  from  fuch  a  Point. 

I  fhall  in  the  next  Place  determine 
the  force  ol  the  Elaftick  Fluid  ne- 

ceflary 


ceftary  to  diftend  the  Veficles  fo 
as  to  raife  to  a  determined  Height 
any  given  Weight.  But  before  this 
can  be  done,  the  Figure  that  each 
Veficle  will  be  formed  into  by 
the  force  of  the  Elaftick  Fluid  di- 
ftending  it ,  muft  be  found  out • 
And  therefore  let  us  conceive  each 
Veficle  to  confift  of  an  infinite 
number  of  Threads,  whofe  Ends 
are  fattened  by  tranfverfe  Liga¬ 
ments  •  and  from  hence  it  follows 
that  if  a  diftended  Veficle  were  cut 
'  with  a  Plane  thro’  its  Axis,  the 
Curve  of  the  Se&ion  will  be  the 
fame  with  that  of  a  Thread  whofe 
two  Ends  are  fattened,  and  the 
whole  prefled  by  an  Elaftick  Fluid ; 
and  becaufe  Elaftick  Fluids  endea¬ 
vour  to  expand  themfelves  every 
way,  and  all  Fluids  prefs  perpendi¬ 
cularly  on  each  Obftacle,  it  is  evir 

dent 
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dent  that  the  Thread  rauft  be  eve¬ 
ry  where  equally  and  perpendicu¬ 
larly  prefled,  and  therefore  its  Fle¬ 
xion  or  Curvature  muft  be  every 
where  equal  and  fimilar ,  and  con- 
fequently  the  Thread  muft  be  for¬ 
med  into  a  circular  Arch.  Hence 
it  follows  that  the  whole  Secretion 
of  the  Veficle  confifts  of  two  equal 
and  fimilar  Arches,  whofe  common 
>  Subtenfe  is  the  Axis  of  the  Veficle. 
Suppofe  now  A  E  B  and  A  D  B  to 
be  the  two  circular  Arches  ,  C  the 
Center  of  the  Arch  AEB,  AG 
and  B  F  Tangents  in  the  Points  A 
and  B,  Z  the  refiftance  to  be  raifed. 
The  Angle  C  AG  or  CAE  is  equal  to 
a  right  Angle  =  to  CARv  ACR, 
and  therefore  the  Angle  A  C  R  = 
GAR,  or  EAR=EBR  =  DBR 
and  therefore  the  Arch  E  A  or  E  B 
is  the  Meafure  of  the  Angle  EAR, 

or 
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or  E  B  R  3  and  the  Space  through 
which  the  Refinance  Z  is  raifed  is 
equal  to  the  difference  between  the 
Arch  AE  B  and  its  Chord  AR  B,  or 
equal  to  twice  the  Difference  of  the 
Arch  A  E  and  its  Sine  A  R,  which 
having  the  Arch  A  E  or  the  Angle 
EAR  given  in  Degrees  and  Mi¬ 
nutes  may  be  eafily  calculated.  But 
to  do  this  the  Length  of  the  Ra¬ 
dius  AC  mu  ft  be  determined  in 


fuch  Parts,  wherof 
iooooo  make  up 
the  Arch  A  E  which 
is  done  thus.  The 
Deg  rees  of  a  circu- c 
lar  Arch ,  whofe 
Length  is  equal  to 
the  Radius  of  the 
Circle  is  $7°  295 
and  therefore  the 
Degrees  in  the  Arch 
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AE  is  to  57°  7p^  the  Length  of 
the  Radius  exprefled  in  Degrees  as 
iooooo,  the  Parts  of  which  the 
Arch  A  E  confifts,  to  the  Radius 

-  9  n 

exprefled  in  the  lame  Parts,  which 
will  therefore  be  given.  And 
again  ,  as  the  Tabular  Radius 
is  to  the  Tabular  Sine  of  the 
Arch  A  E ,  fo  is  the  Radius  A'  C 
( which  is  already  found)  to  the 
Sine  A  R  which  will  likewife  be 


found.  This  being  fubftrafled 
from  A  E  and  the  Remainder 
doubled  ?  is  the  Elevation  of  the 
Weight  Z. 

Thus  for  Inflance  fuppofe  the 
Arch  A  E  or  the  Angle  E  B  R  to 
be  30  Minutes ,  fay  as  30',  or 
half  a  Degree  ,  that  is  A  is  to 
57°  295  fo  it  is  iooooo  the, 
Length  of  the  Arch  A  E ,  to  the 
Length  of  the  Radius  A  C  which 

will  k 
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will  be  found  to  be  *1459000. 
And  again  as  100000  is  to  872 
the  Sine  of  30'  l'o  is  11459600 
to  A  R  which  is  therefore  99906, 
which  fubftrafted  from  A.E,  and 
the  Remainder  doubled,  gives  186 
the  Sublevation  of  the  Weight 
Z  in  inch  Parts  whereof  A  E  is 

3  0  0000.  >  •;  -  n  ?? 

The  Tenfion  of  the  Fibre  or  the 
Force  wherewith  it  is  fttretch’d  by 
the  Refifhnce  Z  may  be  thus  de¬ 
termined.  The  Tenfion  of  the  Fi¬ 
bre  ,  or  the  Force  fuftaining  the 
Weight  in  the  Point  B,  is  the  fame 
as  if  the  Weight  Z  were  fufpend- 
ed  by  two  Threads  touching  the 
Arches  in  the  Point  B,  and  in  that 
Cafe  the  Tenfion  of  the  Thread 
B  F  is  to  the  Weight  Z  as  the  Sine 
of  the  Angle  F  B  R  or  E  B  R  is  to 
the  Sine  of  the  Angle  F  B  H  or 

,  ■  .  .  '  EBD 
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EBD  (a)  and  confequently  the 
Tenfion  or  Firmnefs  of  the  Thread 


will  be 


Z  x  Sine  E  3  R 


Sine  EBD* 

Now  call  the  abfolute  force  of 


A. 


Expanlion  that  the  Elaftick  Fluid 


mull  have  to  raife  a  given  Weight 
to  a  determined  Height  n  ;  the 
Prefliire  on  any  Part  of  the  Thread 
will  be  as  the  Force  of  Expanfion 
of  the  Fluid ,  and  the  Portion  con- 
jundly  ;  for  if  the  Portions  of  the 
Thread  be  taken  equal ,  the  Pref- 
fures  on  them  will  be  as  the  Force 


of  Expanfion 3  or  the  Elafticity ,  i. 
and  if  the  Force  of  Expanfion  be 
the  fame_,  the  Preffure  is  as  the  Por¬ 
tions  on  which  it  preffes  j  and  there¬ 
fore  univerfally  it  is  as  the  Force  of 
Expanfion,  and  the  Portion  jointly,, 
or  as  the  Produft  of  the  two. 


-i  r  ■  ...  ‘  1  /*,  ; 

{. 

(a)  By  the  zd  cor, prop,  33  of  the  Ledioaes  Phy~ 
ficx  To  Keil.  *  ,  V 

Let 
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Let  A  B  reprefent  the  circulare 
Thread ,  B  b  an  indefinite  finall 
Portion  of  the 

\  -  V  ■“  J 

firae,  and  the 
Preffure  on  B  b 
will  be  n  x  B  b, 
which  fuppofe  e- 
qual  to  B  H :  The 
Preffure  B  H  can 
be  refolved  into 
two  Forces,  one 
whereofisasDH 

a£fing  horizontally,  or  according  to 
the  Dire&ion  D  H ,  and  the  other 
at  B  D  a&ing  vertically,  or  accor¬ 
ding  to  the  vertical  Dire&ion  B  D, 
and  becaufe  of  the  equiangular  Tri¬ 
angles  G  B  b  and  B  D  H.  B  G: 
DH::Bb:BH::Bb:nxBb 
(  : :  x  :  n  )  :  :  G  b  :  B  D,  there¬ 
fore  D  H  —  n  B  G  ,  and  B  D  = 
n  G  b,  and  therefore  the  fum  of  all 

N  3  the 
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the  horizontal  Forces  will  be  equal 
to  n  multiplied  by  all  the  B  G’s, 
that  is  n  multiplied  by  B  F  =nx  B  F, 
and  the  fum  of  all  the  vertical  Forces  A 
is  equal  to  n  multiplied  by  all  the 
£1  b’s,  that  is  =  n  A  F.  Now  It 
is  plain  that  the  Tenfion  of  the 
Fibre  in  the  Points  A  and  B  is  the 

A 

fame  with  the  Tenfion  of  two 
Threads  Tangents  in  the  Points  A 
and  B  (where  they  are  fuppofed ' 
to  be  faftened)  that  are  drawn  at 
their  Point  of  Concourfe  I  by  all  the 
horizontal  Forces  according  to  the  5 
Direction  I  L,  and  by  all  the  ver¬ 
tical  Forces  according  to  the  Dire¬ 
ction  I  K :  and  therefore  to  deter¬ 
mine  the  Tenfion  of  the  Fibre,  the 
Tenfion  mu  ft  be  determined  of  the 
Threads  that  are  pulled  at  the  Point 
I  by  a  Force  n  F  B  according  to 
the  Direction  I  L,  and  by  a  Force 

n  F  A 


\ 


n  F  A  according  to  the  Direfifton 
I K,  Take  IL  =  n  F  B  and  L  N 
perpendicular 
to  it  =  n  F  A, 
and  the  two 
Forces  I L  and 
L  N  will  be  e- 
quipollent  to  a 
third  Force  as 
I  N  afting  ac¬ 
cording  to  the 
Dire&ion  I N , 


and  therefore 


the  Threads  will  be  ftretch’d  to  the 
fame  Degree  by  the  Force  I  N  that 
they  would  be  by  the  two  Forces 
1  L  and  L  N ,  and  becaufe  I  L 


(n  B  F)  :  L  N  (n  F  A)  :  :  B  F  : 
F  A,  and  the  Angles  at  L  and  F 
equal  (by  the  6th  of  the  6th)  the 
Triangles  B  F  A  and  I L  N  will  be 
equiangular  ,  and  the  Side  I  N  will 

be 


be  equal  to  n  B  A,  and  the  Angle 
FAB  =  LNI  =  (by  i )  A I  Oy 

add  the  Angle  I A  O  to  both,  and 
the  right  Angle  F  A  I  will  be  equal  a 
to  AIO+I  AO  =  (32.  i)AOC; 
and  therefore  becaufe  A  I  =  IB, 
and  the  Angles  at  A  and  B  equal,, 
the  Angle  A I O  mlift  be  — =  B I  O 
and  AO  =  OB  the  Line  therefore 
N  O  cutting  the  Line  A  B  equal¬ 
ly  and  at  right  Angles  muft  pals 
through  the  Center.  Through  N 
draw  N  K  parallel  to  B  I,  meeting 
with  A  I  produced  in  the  Point  K,  , 
then  the  Forces  by  which  the 
Threads  are  flretched  will  be  as  I K 
and  N  K,  (a)  the  Angle  KIN  — 

A  I O  =  F  A  B  =  B I O  =  I N  K. 
The  Triangle  therefore  KIN  is  an 
Ifofceles  Triangle.,  and  equiangular 


( a )  Kells  Ledtiones  Phyfica?  prop •  33. 
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to  the  Triangle  ABC,  and  A  B 
t  A  C  :  ;  N 1 :  IK::  n  A  B  : 
n  A  C  and  thererefore  I  K  or  K  N 
will  be  equal  to  n  xAC,  that  is 
the  Forces  by  which  the  Threads 
are  ftretch’d  will  be  equal  to  the 
Radius  ol  the  Circle  multiplied 
by  n. 

Hence  the  Tenfion  of  the  Fibre 
in  the  Points  A  and  B ,  and  lb  in 
all  other  of  its  Parts ,  is  the  fame 
and  equal  to  the  abfolute  Force  of 
Elafticity  multiplied  into  the  Radi¬ 
us  of  the  Circle.  But  the  Tenfion 
of  the  Fibre  was  found  before  to 
be  therefore  if  we  call  the 

Radius  r.  nr  =  -**■"  and  n '  = 
and  r  x  Sin  EBD  will 
have  the  lame  Proportion  to  the 
Sine  E  B  R  as  Z  to  n.  Hence  is  is 
plain  that  no  finite  Force  of  Elaftn 
city  can  extend  the  Fibre  AEBD 

O  to 


\ 
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to  a  complete  Circle  ,  for  in  that 
cafe  the  Sine  of  the  Angle  E  B  D 
being  nothing  r  x  Sin  E  B  D  is  no¬ 
thing,  and  therefore  Z  will  be  to  n 
as  nothing  to  fomething,  or  as  a  fi¬ 
nite,  to  an  infinite. 

The  greateft  Gontra&ion  of  the 
Fibre  that  can  be,  mu  ft  always  be 
lefs than  72728  of  fitch  Parts  where¬ 
of  the  Arch  A  E  j  is  iooooo,  for 
if  the  Threads  were  extended  into 
complete  Circles ,  the  Contra&i- 
on  would  be  only  ZH--  of  A  E , 
which  it  can  never  arrive  to:,  there¬ 
fore  the  Contraftion  mull;  be  al¬ 
ways  lei’s  than  f  of  the  Lengthof 
the  Fibre  :  It  is  alfo  plain  that 
when  the  Angle  EBR  is  finall,  the 
Force  oi  Elafticity  bears  but  a  fmall 
Proportion  to  the  Refinance.  For 
.  Example  when  the  Angle  EBR  is 
but  30'  the  Radius  or  r  multiplied 

>j  into 
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into  the  Sine  of  the  Angle  E BD 
the  Sine  of  one  Degree,  is  to  the 
Sine  of  the  Angle  E  B  R  the  Sine 
of  30  as  Z  to  n,  that  is ,  r  x 
1 745  :  872  : :  Z  :  n,  that  is  Z  :  n  • : 
1  1459  OOO  X  1745  •  872  : :  1999- 
5955000  :  872  *.  :  2293  I  14 1  :  1 
and  confequently  a  fmall  Degree  of 
Elafticity  will  produce  a  prodigious 
Energy  in  the  Mufcles. 


F  l  N  1  S. 
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Boolcs  Printed  for  and  fold  by  Geo.  StrAhaxi 
at  the  Golden- Ball  in  Cornhih 

THE  prefent  State  of  the  Court  of  Rome,  or  the  Lives 
of  the  prefent  Pope  Clement  the  1 1  ch  and  the  prefent 
College  of  Cardinals*  Tranflated  from  the  Italian  Manu- 
fcript  never  yet  made  Publick,  with  a  preface  by  the  Publi- 
iher,  containing  fome  Remarks  on  the  Rife  and  Nature  of  the 
College  of  Cardinals,  on  the  Maxims  of  their  Government, 
and  an  Account  of  the  prefent  Pope’s  Elevation  to  the  Papa- 
cy,  and  the  more  remarkable  Occurrences  in  his  Pontificate. 

The  Philofophical  Principles  of  Natural  Religion,  con¬ 
taining  the  Elements  of  Natural  Philofophy,  and  the  Proofs 
of  Natural  Religion  arifing  from  them.  By  George  Chyenes 
M.  D.  and  F.  R.  S. 

The  Deilts  Manual :  Or  a  Rational  Enquiry  into  the  Chri- 
Rian  Religion.  With  fome  Confidera cions  on  Mr.  Hobbs, 
Spinofa,  the  Oracles  of  Reafon,  Second  Thoughts, 

By  C.  Gildon,  Gent.  Publifher  of  the  Oracles  of  Reafon*. 
To  which  is  Prefix’d  a  Letter  from  the  Author  of  the  Me¬ 
thod  with  the  Deifts. 

A  Difcourfe  by  way  of  Dialogue,  on  Providence,  the 
Happioefs  of  a  Religious  Life,  the  Divine  Authority  of  the 
Scriptures,  the  Doftrine  of  the  ever  Bleffed  Trinity,  and 
the  Wifdom  of  God  in  the  Creadon  of  the  World,  by  Sir 
Humphry  Machworch. 

AProjeft  for  a  Royal  Ty  chef  or  General  Tax  5  which  by 
luppreffing  all  the  Ancient  Funds  for  raifing  the  publick 
Revenues,  ar.d  fcr  ever  abolifhing  all  Exemptions,  unequal 
AiTeffments,  fyc.  will  furnifh  the  Government  with  a  fix’d 
and  certain  Revenue,  fufficienc  for  all  its  Exigencies  without 
oppreiling  the  Subject,  by  the  Famous  Monfieur  Yauban, 
Marfhal  of  France,  &c. 

PraTagium  Medicum,  or,  the  Prognofiick  Signs  of  Acute 
Difeafes  j  Eftablifhed  by  Ancient  Obfervation ,  and  Ex¬ 
plain’d  by  the  befl  ModernDifcoveries,  by  James  Harvy,M.D. 

A  Tread fe  of  Sea  Difeafes,  of  their  Nature,  Caufes  and 
Cure.  Alfo  an  Eflay  on  Bleeding  in  Feavers,  by  W  Cock" 
burn,  M.D.  Late  Phyfician  of  his  Majefties  Fleet.  Fellow  of 
R.  g.and  of  the  College  ofPhyiicians. 

A  Comparative  Defcription  of  the  Mufcles  in  a  Man  and 
in  a  Quadruped,  by  James  Douglas,  M.  D. 

The  Maxims  of  the  Government  of  Venice,  in  an  Advice* 
to  the  Republick,  how  it  ought  to  govern  it  felf  in  order  tb 
perpetuate  its  Dominion,  by  Father  Paul,  fervite  Monk  and 
Couricdilcr  of  State  to  the  Republick* 
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